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o jig: A;ti:ude—treatuﬁatsinteraztiﬁp (AII) rese&:th attempts, tariientify
- cognitive variables. that. {nteract with differens-instructional-method ';“_,ﬁ
S IE any such variables ean.be 1dentifiei ‘then’ instfuctignal methods tén 5
N he iﬁividnalheﬂuusing thes&vazigble.s :*‘Sm:h iniividgalizafiﬁﬁ ’ “
o sl'nuld lead to ‘improved studentfleaming . Some ren:@t: ATI research in ll
e mathematicsweﬂugazgggmhas sugges;eﬂnthatuzhemvatiablamfield dePEﬁden:ef—u«uxu~“
E inée;enden«:e interacts with amount of instruc;t:h:)nal guidance. Ihe '

research may indicate that "field mepm gtuig:;g gg,l_pe;fgmﬁf.___ .

sgudmts perfarﬁ 'best when given extra: guidance" (p. 3&8). 'fhe autlm_z:g .

l;f,r’ Eeek to study Ehis hypathesisf fufther. . S .. ‘ Lt v
. vy U L n P g ’
o 3 \ Research Design and Pracedures ] r .
*;A_A,m‘._.,m e oo Py @tmmpafed ‘two “instructfonal units dn netuorks.” “"One” am\f .
. = unit p:avided highiguidarﬁ;e (HG) to gzudents dsing underlining of key" .
o mrés, parf;ially camplété cables anﬂ rulesiu The other Lmit usa;l Eth
B sahe content and pmblems as the HG udit. However, this second unit - R é‘
, pravided 1auﬁgui@ﬁce (LG) to students. No- underlining nﬂ:\taELEE " |
.were provided in :he LG materials to help studeqts discover the rulés. : T
B{:Eh uﬁits used inductian ) Eﬁ“%’—*'-‘ - L ee : ;f

—_ .

. 1 Lmliimatmztsminxi our—seect mﬁgﬂaf;aﬁ:gutﬁe’d Esignﬁifﬁrmpru
pective elamen:a:}v school l:aac:hérs were imalved in=the . stud}r. A

LY
-




e

:ixls aﬁ the uﬁher gfaup ﬁﬂiviﬂually studiﬁ Ehe s materialsi Bath
5’-‘?{ ; gzﬁups d:l;l urittm mrk tﬁa: was ;nllecta at- I;;he exﬂ of the period.

v HG grc:up papers
: LG grmﬁ"‘ gtudents were not. !:qi:i the carren:t

Sy papgrg. Five ﬂéehs latgl_a et@tinn E’gst was giiz@- (_Bﬁth the PJSE‘ P

aﬁ retgn:ipﬁ i:egt had mpfe’heng ;Ln'n applicatignsg aﬁd a,nalysis -

- ‘-‘ﬁ, e ¥ t
',i ; - v C > 97 studg;;;greggent fm: all t‘ég;ing pe;indg
ﬁsﬁhhr ,,;— ;K.Raza :ﬂiahﬂil:g esz;imates fm: theb pmt?tr.pasﬁtéstjﬂnmn I
’ T a ret,,t‘ion tesi&re‘ 78, .50, and 43‘ res-per;tively. * _ o
4; Findings pu S ST Y : e
) ) o Hultiple :egressian Has used ‘to preﬁiﬁt scu&em: test 'scores using_ .
T Tpretest scereé' ‘treatmept, and GEFT s:c{rég_ The GEFI x. tfe,atﬁgnt; o
B Vinf;eractiﬂn- was’ tm!: signific:ant faf the pnsttést g retentiﬁn ‘test - /‘ T
i:gressians, This interact ion was alsa nng 51@%5.1? nt-for any cf Y

. ‘Nﬂgafﬁmtimﬁ“thfpﬁsttéx or oFthHe :e;entian test, E;gi T ’

test x grgatment interacl:i«:ns wepre al@c investigated This inter— c:tian

:_,E_.,j . was s;gnifieamt (a = 52) igf,jha :gt@timq‘zgs: ﬁnd for the-appl

S ;: subtest of the retent ion L’,est Analysis of this int dragtiem For .th

I B ra:entian test. idem:ifiéd a fegirm of sig-nif nce fﬂf s;%:leﬁts*scc:ring o
PR higI?{ on “the pretﬁt For these s:u.ﬂeﬁts HG é better thatt LG, For - R

o eEher studencs there wag not a signifir;%r); ﬂifference between HG and ch oot
/o

- L " .. Usiﬂg pretest. ?ml dEFT yigores as cavariazea t.l:’}e pasct:ése scafes o

. Ear the HG group wer sigﬂificantly higher Ehaﬁ the. s;zareg faf Ehe LG o
J_, ~ group. Thig advagt e had diséppea:ed byﬂthe time\o .f :hé;efgntiaﬁ !
‘ . test, ’ ‘ - P )
? - ' 5re .> : . g S 1.4 \ + )
. . s o -
. \ : " . ol 5 »




:i:ea Ynteractisn Beteem the " fa;riebie fie
3 ' de?‘mﬂ@eeliﬂt&aepeedgee .and 1eve1 _e‘f met.fuetienal
i suidaeee fej;al Ee occur. . . et

-

S " of field depiadeﬁeefindependenee. «For aample, ‘the LG gre'

S e r%:eee;gn o tel:@eiee test qeeree on pfetést scores Hee , o
4 .

7 . ’ reia:ively flei; ﬁhﬂe i;he HG ‘greup :greeeien fef the - same. -

e \ * Jteete iﬁs eteeper. Thus, furthet A’I“I reeee:eh on field . 1% _
| = B . ﬂep@ﬂ@i:&fiﬁiepéﬂﬂ@éé ene stude ebii.ity ie justifié o )
: - SO — - et g o ,__*’"“"ﬁ“ T “;“'““jlih““
= S ; . A’betretsﬁr'e‘ emezs . v P [

Ihie study eeneiﬂers ehe central qutetien in ATI theefy, me‘l.yg e

i

. .can eegni!:ive variables. .be .identified that interact with inetruetieeel .

PR

ﬁethe&e’ " The queeﬁie-u sem‘e quite faeveni‘ eiﬁee such vefiablee eenid :

inereese the effectiveness ef meividue;ieed inetmetien. Thiexpemi-ﬂ

bility and the previeue feseafeh citd& by the authors make 1€ pertieus

PR

Lirly/dieeppeinting that the expeeted intezéctien of field depeﬁeneef
ind enc 4ed==1eue1mefe-inetruﬂebienzia: tanc

W egﬁeﬁ‘bfeinee.
Several questiehe should be raised regerding this etudy, The ‘most

eerieé_ would eem to relei:e :e ehe eeheﬂuling Qizﬁtinge_iﬁeﬂﬁ*— N -
;aily, th ‘was Ehe f iéldt dependenee/ independenee test administered ' !

. £ive weeks afeer %he treetma;ge? A me:e legieel time would be ehcn:tly

- * on how stable this measure :Le over. Eime.

before the treel;m,ente. "The ebceined feeulte now would seem to depend

Do weﬁi‘mew that this meeeure
' Tﬂ! not ef};_eef;ed by the treetmeate or’ by the five weeks of Lnetruetien

Co given in eh'é course after the E:eetmente" .

Cn;'he: mere miner ques!:iene else eriee. Speerifieel,lj}. it _Hei;.ild‘fbe ‘:

u:eful to” Iemw the fellewing.

. (D Hl‘et vas :eeteﬂ on the’ preteet?

’éu

(2) _How. did. t;he poecteet end the retemzian teet é‘iff;et? LT .

7. . : Fd = L]
4 .
Wo oy o <
it




Y (4) ﬂhy ﬁere m cqvgriam:e tnﬁlgs aﬂjusﬁg -esns ‘3!: Fi::est .

- R R < T AR R L
ol el P T S iy o

vﬂues f@'ﬂﬁ;éﬂ Ea -ﬁ;pparl; the cléim Ehat the HG gfcﬁﬁ wvas

A : mpe:in: to the LG .group on :Be Rﬂtesz scores?
7 o i N E" (5) Sim:e ‘An. interaﬁim:_mf;nnibgtg@ prﬂ:est and treat-azt N
! Dn f.he rzl;mtinn Ees: h;w cauld -a- c.c{vafiate C"’) aﬁalyais ’be - ':‘:;' .
. ' used to show that. the HG gToup E.lpEfiarity had disappeargi
g _ on thé?éﬁﬂtiﬂﬂﬁ_testimﬂﬁ»daﬁa : ist g T :
M o aa(é) ’Aje ?5 ‘m: Egs fif instmgtian 11:@5 mu,g;:"’t;n sh:mr the St
* . : aper.tai eg-fe;:t:? R T S T A
- lﬁw da ve- :I:ﬂividuali;e instru:tignsl methads" ‘The sign icant inter—
i e ictiem ﬁgtween“thE‘ pretesfﬁessﬁré aﬁd ‘ievel cpf iﬂstruv: lonal guidance
' is praﬁiaing. chaevef EE& litefature fevlew given for field - B
in?gpeﬂdgnca daes nct—sg&tﬁrzdi:t“thar"this shauid cccuri
o Eaa :h}s result be replicated? ,Ath should the. interaction ocgur on-the -
S rg;ﬂshn_;gs; but-not on’'the- Eastteét? 4&;5- g}guld achievenent—in- LG————
i, A r 5 0 7351‘2:, E ; ] -1 2 S ]

ndepen , ) : This Gie, -
: sﬁudy suggests many questinﬁs. However, befaré a ;heary is devalﬂpai .
. (;a ﬂplain the ,results abtaineﬂ ;E muld likaly ‘be prudent to study
o i !vhathg the re&ulﬁs can be repiical;ed Re‘plicatian studies might also
1engthen the mstrucfianal time peris:d uged.
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L -and" We]6) ,“‘“ﬁfgiﬁa, AEEHAEERQAEH’%JE ASSES— B
MENT - GF ' CHILDREN'S m-mﬂm COMPETENCE. &
277 Mathemati 1 -ﬁlaéﬁ* Febma:y 1979_"7]-

. an:gnmery Piblic S:hagls, Rnekville Hzry;aﬂd A . e
T l. E’aig P e
’ Thg authors state that the purpases ‘of this stgdy were to: . B .
N - “diasﬂﬂse the. retentinu.gf some basic skills in same A et
it :ﬁgieaﬁin algebra- ,W,,‘f, ¥-gnd-— = R = e
: “b. "reveal. diffifuifrstéps in the 1;@:@1;5 processes 1. §§E_ L .
T ' Ehese tnpics wer - o .
. . e , o | " «
2. . Rationale ~ o - . e R S—
T, "The authors express particglgr ‘concern over the prabiems nf evalua-
ting Progress made by pupils.“ They feel ;hat there. ia _a.need to: Bear:h - -

fqr al:erngtive appfaaches. Taxonomies of abjeztivas are cited as nftén

~used in canstructing mathematics achievement tests and are criticized. fgr
"gevergl inadequaci

oo M el o= -

es:
. elassifica §J levels are ‘not uﬁiquely defin d

. e:rars at high lgvels mgy be caused by 1aw-level migtakes oz _
2 T it ia diffienlt Ea separate content from pfncess oo aﬁ
;The authors feel that a deeper analysis of the various skills invalved in
5EEEE:nlgigg»c§rtain‘=§thgmatitg*ﬁfnbiﬁﬁé’ts‘nezessary. T <
This TEPQIE is part af a longer paper which was publighéd in Swedish.
3. Research Design and P:a:edu:es : o )
This study investigated 8kills in algebra and geaﬁetry to diagnose = 7
fetgntian ‘and €o “{dentify diffigult Eﬁépéniﬁighé leagﬁinéwg;;;ggé. -iéii .
‘was éagried out in Swedish schagls in August 1975 and in August 1976.
_The qubjeefﬁ Hére 2167 pupils Just stérting their first year of senior
) high school (grade 10, age 16). Ihe students repregented the better- achiev-

|y

g 20 per;ént af lé-yeaf-ald Swedish SCudenzs, The subje;;gsgg;gnﬁg;;hgr

7 sepaggced into those Enﬁering a science or technical class-and thaqg in

)
the ggﬂersl pragrsm. Resulzs were fepgrted for the Ecience géuéen:s and,




zatreetly respﬁndingi f

Ihg ins:ruments;used HEEE develaped by ideﬂ?;f?%g; :

. cangtrug;ing Eests made up gf thgse :ampanznt skills ig a mannet‘shizh did

“not eacuurage atudent recagnitiﬁﬁ af any relatianship between the items v
Egeh item was’ taken by ab@ut 200 students and every stuﬂent attgnptéd,abaut

R

. . i,

e

' 51§ was dﬂﬂg 152 abserviﬁg the’ percentagea of EEuﬂEﬂES Hﬁa

xu;:eedeé on. sye:ifiﬂ items agd relating ihése to- ghe aharagteriatieﬁ—and !; T
felgeiaﬂships of the items. - , ,' . : -

Th! Einﬂiﬁgs were presented Ey catega:ies af items as follows:
, . Simplifyiﬂg algebrai: expressions - (1), (2) EE% (2 ) & ‘iijg
- ! neFOrmulas - (1) ,-{2)-and- (g 5 - i I R .

o =

..+ Geometry L ,
e ZIIEgsEi_vgaumbgzg_ S e

7 ,,eding’aﬁ=§ﬁ*item :'”'A
‘Here given and special abservatinns on these per;entageg were made. For o

e:ample, the ‘equation 9x - "6 = 2x was salved by 74 perzgnﬁraf the total

graup and by 79 percent afithe science subset of that total. / -
Some of th observations were:. | )

T “"x ip-the denominator" of an-equation was am obstacle. -
- Reversiﬁg terms around the equality symbnl had no effegt. 7

=« Solutions which were natural numbers . or ) were. easier.. .. &l

« Usipg a letﬁer other than x for the variable had no effect.

- Geometric formulation of problems did not influence results.

. The students were able to use the ﬁpfmu;a A= f‘rz to find a 3

radius, but had -difficulty using it to find a di%ﬁéterJ

*Numbers in parentheses indicate different sets of items on a category.
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,”’ evaluatiﬂﬁfmefhgds;, A 1ng uf ;eat itegs;apparéﬁtly quita simi- o

’§§r e ggve surprisiﬁgly different fesults “  Tbey alsa felt Ehat the = e

findings suppatted Ethcanteptiaﬂ ;hat students tgnd tﬂ thiﬁk An’ pat:ernsm;; R

-afd ’4' ek T'ersiaBSing wifh fespectita égﬁe impartant paints such as ) '

ﬁhe mggning of a letter Bhi;h:stsﬂds fqr a Bumber. o §t oo '“i B
It was algo noted "that students guing ta the scieace liﬁe af Eéﬁiaf:“‘ﬁs

hig%;chml had s:ared higher than Ehe ather* R - ' - .

R Smsm—— z e = . T ‘ B e

Abstraétar ES Camﬁenta

Jﬁw:wm“cwwxfran a teg:hing‘and learﬁing ‘viewpoint,” the results af ‘this study”
vere quite interesting. Most algebra teachers would find bnth the prd
o lem analygesmandh:hemszudent regultquuitELuseful. TR

~ The tachgiques used in the_study, while. certainly valid-and accepté'
_able, d1d not_seem_to be nearly as. 1nnovative-as—implied—in-the article:
_In fact, they da not appear—to-be-subs ;!;f;t*f';; ,%-*ff”'ram many_test- . N
- retest reliability studies. The difference might be seen in the use to

il

WEi;h they were put, and this is :ertainly warthwhile. : 5 4

~ As was pointed out in the Rationale sgction of -the abstract, this
article was a portion of a 1anger paper which was written in Swedish. o
~—Perhaps- fﬂr“this reason ‘there’y we:e “certain dis:antinuitieskgnérﬁgéggiained -
factors in the paper, although it 1is not pgssibl? to say these were not

~also in the _original paper. _For. .example,.in.a very small-subset-of the - -

1gems, :he SEiEnﬁE-liﬂé s;udents scored lower -tham the total group. This
fact was not discussed or even noted in the article. Also,, the letters
used to label the categﬂfieé intluded in the tests’geemed to indicate
that one category was amitted in qge Presen:atian of this paper =(the lét‘
' "iﬂ%ﬂﬁﬁhﬁeqﬁgﬁég’ﬁt‘is fiot possible to tell if this

is an error in summarizing or a ﬂecisian to nmit sgmething which may or

mzy nnt have cnntribuced ta Ehe paper.

¥ . -
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L - ;ix
On page 51 it is staﬁed'

ing, the p-values were low.
pivalue Hag high." This is abvinualy a typagtaphigal BrLOr, siﬂce the _

,"If the dénaminatar wvas lfaftér simplify—

Qn‘che cantrary, if the numerator was 1 the . o

forthe latter they were 36

expectations of most algebra -

i

pavalues fnr the férmer wetél&? an@ 81 while
and 37. ”The P=3 aluea would conform with the

teacherg; the sfatement would not.
Ali‘ineall as EEaEEd earlier, the findings are interesting ffam as=;

&eaahiug and learning viewpaint. They may also have Eufriﬂuaaf imﬁlica-
tinns. Ihe implicaticn that . they diseredit the dse of taxannmies is Fct
aupparted._ It is also interesting to note Fhat one of the initially Ezatpd,

' purposes af the study, to investigate retention, was not méntianed at all

in tHe rest Ef the paper. _ R . -
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Bteeeell Anne Petry, Sueen- and Brooks, Deuglee M. ABILITY GRDU?TNG
MATHEMATICS ACHIEVEHENT +AND PUPIL ATTITUDES TOWARD MATHEMATICS. Journal 4
for Eeeeeféh in Hethemetiee Edueetien 11: 22-28;° Jenuefy 1980, )

Abs:reet’endﬁeehmenfe pEE§§§EH f“? I H E. by PAUL C. BURNS
The Hﬂivefeity of Tennesse, .

l; ;Purgeee . \ :
The phfpeee eE thie etudy was to inveetigece astudent attitudinal
eiffereneee among highei average-, and lewéeehieving mathematics groups
‘ end their releeienehipe to students' achievement in mathematics. Four
hypetheeee -were Eeeted* ' ,
a. There wiil be significant differences in students' attitudes toward
, meﬁhemetiee among district-determined ability groupss
b. There will be significant diffefeﬂeee in mathenmatics ebilicy’gﬁeﬁg
die;riet—determined ebility groups.
‘e, There will be eignificent differences in students' attitudes Eewerd ‘
methemetiee emeng teeeher-deeigﬁeted ebility levele within dietriet— e

5% 77 determined ability groups.
d. Selected ettitude ‘scales will eerrelete with measures of mathematies
ability. ' =
" 2. Betieeeie _ )
, The,e332ex5uel _framevork_ Hithie,whieh ihie inreetigatieﬂ WaES. eendue:eduﬁeﬂm4~e~f

' includes two aspects of previous research:
a. Students' eelf—enneepte feelinge ef inadequacy, motivation, and
enxiety are impertent fectere in determining students' attitudes
toward mathematics.
b. Investigations relating mathematics achievement to etudente' at-
titudes toward mathematics heye produced varied results,
% :
3. Research Design and Procedures

The Mathematies Attitude Inventory (HAﬂqiwee admindstered in 1978 to.

2

714 seventh-grade mathematics students in five junior high schools. -Students

rep:eeeﬂted a mixture of socioeconomic beekgtounde The tegulef classroom

etudeﬁze wgre assigned identification numbers to insure anonymity. The MAI
0 .
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‘includes six scales: (a) percepticn of the mathématics teache%i (b) anx-
iety toward mathematics, (c) value af mazhemaﬁigé in "society, (d) self-
‘*““‘“tancept iﬂ ma;hematiea, (e) enjayment‘ﬁi\mathematics; andmif) ma;iuaﬁian

in mathematics. Students , 8cores on the \three tests (apﬁlicatiﬂﬂg con-
cepts, and camputatian) af=the California Test of Basic Skills (CTES Hath—
a;udEﬂz in the atudy. The test had been administered in 1977. These sca:es;
‘plus teacher recommendations, were the criteria for the ability grouping of *
students in the study (called "district-determined ability_groups").. Th;
mathematics teachers completed a questignuaite for éaéh class tested. They

recorded the mathematics ability level of the class (high medium, or low) -

and 53122ted the three highest—achieving mathematics students and the Eh;eé L

] lawest—achieving mathematics students for each clsaa. _

l A mean response score was obtained for each af the six subscales on

. the MAI. Hithiﬂ the three ability levels. Mean scores and significanca levels
by ability levels on the three subtests and total scores af the CTBS wefe re-

.

~———ported.  The mean scores géra reported for each of the six aEtitu&E subscales
when teacher-selected highest= and lowest-achieving students were considered .
.within ability levels. A ﬁDfIElEtiQﬂ matrix af the six atti:ude subscales
and the three subtests and total score of the mathemitics achievement test

wvas prasented. / %& o ‘ i | . .

4.  Findings .
The following results were reported:

T a, Significant difééfénces (p < .01) were found améng ability groups
on all attitude subscales except motivation. The largest differ-
ences were found in the self-concept subscale. A combination of
students' dttitudes toward the teacher, mathematics self-concept,
and enjoyment of mathematics were correlates of students' assigned
maghemacigs ability levels,

b. Significant differences (p < .01) were found on the CTBS subtests

and total scaré within the three ability levels.

¢. The largest differences were found on the self-concept attitude
’écale‘vwhén the high-ranked students in high ability classes
were gampated with low-ranked Etudents in high ability classes,
and so on. ) . ' _ ; ‘

Q ' é! . | ’ . 515;
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d. Heasufes of mathema:ics self-concept, anxiety, and eﬂjayment

were found to be correlates of mathematics achievement,

: S
5. Intérpretations ‘ .

As pointed out by the investigators, the self-concept appeared to
decrease as placement within the ability groups decreased. An inverse
correlation was suggested between anxiety and self-concept. That'is, the .

low-ranked students in each aEilizy—level class scored higher in anxiety : -

i
i

cha% other students in the same class. The low-ranked students in the é
middle—level classes seemed to be the ones with the highesﬁ anxiety, the ’
lawesc self-concepts, ‘and the least amount of enjoyment for mathematics. ;
§eggzive correlations were reported for the relatianshiﬁ between mathematics .
ankiety and CTBS mathématics scores, while pgsitive relagignships were re-=

;parted for the relatisnships between mathematics Eelfsccncépt and ‘the CTB S
‘mathemstiﬁs scored. . o : ; ’ . }

The fqllawing canglusinna were repﬁrced by the investigata:s,

a. Mathematics EElfﬁCanEpt and mathematics anxiety appeared to be
-important correlates of mathamatigs ar_-hievem‘i This conclus-
" don infers that, teachers shauld attend to self—cancépt Eﬂhance—
v ment and anxiety reduction. A

rba: Speeial attention should be given to middle-level classes, too -
_often overlooked in favor of.the _high-level. elasses and .the. 1aug§elgl;;;~iz:

level classes.
c. Students' attitude toward the teacher may be important im the

formation of mathematics attitudés. - ' ;

Abstractor's Comments

The impact of the affective dimensions on achievement in mathematics
is a ;apic wnfthy af gnnsideratian and factors such as ability grouping
shauld be examined in terms of attizude as well as achievement. Resgearch
in this area has praduced conflicting and varied findings;

The iﬂvgszigatcfsxdeséribe clearly their purposes, rationale, research
design and procedures, and findings. The’ informatian prcvided -about the
Hazhematics AttLtude Inventory and its administration pracedures are ap-

reclated. Readers may likely wish the invesﬁigatats had indicated how

16 .




I U~ e 12 e m""j‘ L .

13 . \i

they determined the students were a "mixture of sacioe&anaﬁic'backgroﬁnds"

nggrhaps the fact that the students lived in one suburban community-should

ﬁ“ﬁté.have been reatated HhEﬂ the investigatQfsmpresentedutha~nnn§lusinna;nimtheﬂaahﬂmmmm

= aEudy. Some éﬁmmen:s might also have been made about the validity of the

. teacher-selficted high= and low-achieving students. ) ‘ )
Lo The discussion closely foliowed the findings of thé study and éhe

‘interprezationg given appear based on the‘gajai findings of the:stﬁdy;

‘ A few implications are suggested With the conclusions (for example, :

"Teachers shauld attend to self-cchEPE enhancement and anxiety rEdugtians")
”:Specific auggestians would be most helpful to the classroom tEacher. Per-

haps a program might be designed to enhanﬂe SElf‘EQﬁCEPE and reduce anxiety

in the mathematics clagaracm, and tested for its effectiveness. Two other ' -

related c questigns come to mind. First, notice that in this Btudy the lowy-

ranked students in the middle—levei classes indicaﬁed—lgqest self-concepts

and highest anxiety. What is the influence of ability grouping!gn the math-

ematics achievement of such students? Second,’ although the inveg:igatars

“placed much emphasis on the impartance of attizude develapment at the sixth-
and Bgventh—gfade level, how is a change of attitude toward mathematics re-
lated to mathematical experiences duriﬁg the five or gix ‘previous é@hopl

years?
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o : CTION OF SCHOOL MATHEMATICAL
i ACHIEVEMENT FROM MOTIVATION, SELF-CONCEPT, TEACHERS' RATINGS AND éBILITY
MEASURES. - School Seienee end Mathemetiee 79: 140-144; Februefy'1979.

S S , o
Cappadona, D. L. and Kerzner-Lipsky, D. PREDI

b iy DI S seee
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' Abstract and cemments _prepared for I.M:E. by OTTQ C. BASSLER,

. George Peabedy Gellege for Teachers of Vanderbilt University
s s L ’,f / :‘ s 7 - .-
1. Purgeee' » S .

\
To inveetigete whether achievement mecivetien expleins me:e varfance =
in mathemetieel echievement than selected ability meesures end to select

the, "bestu eubeee of five measures for predieting achievement in seventh—

ﬂ' . . : ' -q!

/1';’ .
’J _  Due to a noticeable attrition rate of etudente from the edveneed -

r'ﬁ.el:hem_etiee classes at the seven:h-grede 1eve1 in a eubur&eﬁ Long Island rL

‘ f eehbol diettiet, a.more eeeurete methed fer predicting ‘success fer these ’e

etudenze was eeught. A brief réview of the’ 1itefanre suggested ehet
\ vif =Lintellee;uel ability, personality and metivetienel vaflebles are releted;’
{ /te eeheol aehievement.i If all three types of verieblee along with ! ;
{ teeehefe retinge ef etudente ability. are used in one study, it Qee

felt thae the releﬁive eni absolute eantfibutien of each type of verie—
,bl in the predictioq, of mathematical eehievemene could be determiﬁed,_;Jfﬁg_J;

& . .
. .

o

"' '3. Research Desijn and Procedures ' - ) | o ! s

;AlléétudeAESiﬁn§;172) enrolled in the;eixeh gfede at two elemeﬁtetﬁ/"
schools were eubjeete These studente represented the entire seventh- u
grade elass at one of ehreeljunier high sehenLe in the schoel district.
It was stated thet there were about an equal number of boys and girls,
and that the‘seeio—eeenomie status of the subjects ranged from upper
o . middle l ss to lower middle elaee. ) é
Seeree and ratings on the- following inst nts were used as inde-~

pendenz variables in a ecepwiee linear regression medel'“ Sehpel

-y

- Motivation Anelyeie Test (SMAT) measures ten motivational factors; .
Ceepefemith Self-Esteem Inventory (SEI) measuces evaluative actitudes X

toward self; Teeehege= Ratings (TR). provides eeaehere' perceptions of

-
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studf:ﬂts mathematica;l abi,li;y, Gamprehgnsive, Test of Basie Skills ’
(&BS) 1s an achievement :est and Short Form Test of Academic Apti-

;l;;mmu_tuia_cml.Egites_Measutena E;Lntalligene.e.ﬂ;ﬂapendént.xar iable

was a measufe Df mathematit:s achievement degigned by the junier high

Em 1 mathemat ics teacherg .

The data fram the iﬂdépendent variables were gathered as students
‘ _neared the Ead of thees&tth grade., The data from the dependent varia-
-~ ) ’ble were gathéfed abaut si;c months later ~after the students had f‘

i : _ o

mpleted abc:ut th&eg mnths in the sgveath “rade, ' :

-
¥5

- r"‘
L

4. RESLI'ES! A o

Erddua:t-mment i:grreiatian coefficients between eich independent

variable and the criterion variable weré all signiiicént. Values of

=

- * these tufrelati«:ns are given belaw‘ ; o : . . -
. TR - SMAT ' . BEI SFTAA CTBE- *'
Achievement . S . : : 4
—Test = 6% T 13 .20 DY I

. The resﬁlts‘é‘f the step<wise.linear regression model ind: caEg K

thgt 51 percent cf the variance in achievement test scores.was exp]?ained

by the" EEE ‘of 311 five predictor variables; however, TR alone axpla%ned _

47 percent of the varfance im the dependent variable. T.n addiﬁ&?n to . TR,i

___,.the Bnly ﬂthe: variable which entered the model -and. ingréasa& 2 sigil=
., ficantly (p <.01) wag SFI‘AA. 82 was increased to .49 by the additian .

. ﬂ f;' .. \\E' ’ .
o AT edg ced sd;e;;swise model with TR removed from cansidération was - :
A o
constructed. The variablegs entered this model in. the £ollcwing c:rder- L
'

CTBS entered first with a c:ﬂeffir:ient of determination 32 (p < Dl)i
2

of °
SETAA entered second ana im:f ased R to .3%.(p <.01); SET and SMAT" did
not increase R2 sigﬁif‘icantly when they' gnﬁered the' model, . ’

{ .

5. Interpretations

The hypothesis Eha; achievement mt-iv'stion explains more vafiance
in mathematical achievement than selected -abiltty measures is rejected.
The suz;xaf caﬂcludg “A ‘high level of prediction can be obtained by .
.using the var :L bl Ieachers Ra%ings alone or combined with SFTAA. ...

*

‘the impartam:; ‘of the.r remaining vafiabigi is guestionable."
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Abstragtgr s Caments N 5 »o®

This sl;udy 13 ‘anrattempt t& find a ‘solution for a: very real prabl

N )

Sy
uﬂml’.ﬂa;tistﬂn-kmpﬂrticulaf-‘sﬁhaﬁl“syafem:“mﬁsmsuﬂh‘l' 18" #éir*tc ‘fgmem- .

it it i

ber that. subjects ca me from a restricted pnpgatian ¢hich may not exhib
the ‘sarfe tharacterigti:s or tarlabﬂity t"hat are present in diffe;enc

pulatians of sevenﬁhﬁgrsﬂe students. Nevertheléss, being’ able to pre- ( .
A
dic; Ehe succégs of students in the restriated sense of “thi# study is a. !

‘m,rthwhile goal, ° . - . A
There arxe samé gJestians, the answers tﬁ—which may influenei the : i
' ah;cames of this studg and U‘hiah were not mé’ntiﬁnéd in the report. They ,
‘a:g. _' . - : C ) e .
1. 1Ia :ha criferion ghie‘ﬂaniex;'z-iﬁest ,3\; alid measure.of success: in

- seventh—gfadesﬁﬁhemat s‘? There ‘was no discuss ;Lmi of this. test, and

therefﬂrg, thé reader can only E'peaulaté 1f t:he results of this a;:”hiea:e-;

o
ment test help to ar:plain the attricisn rate mentinﬂed in the rﬁtir:mala -
for thg fstudy. 7 Perhaps attritipn is a. fnncticm of v;ria 1&5 Q:he,:_than_,_

1]

-

”.J‘

I
ab%lit‘y, but: these variables afre cml}r minimally relat% to achievmg
2. What is the Ei:l‘abﬂity af thg achievement test? Incnnsistency

nf measufemem: would tend to suppress E}he f:ammnn variam:e EEI;wer‘p the

- L

iﬂepenﬂent variables and the- del::endenc variahle. L T = s

3. What were Ehe instructians to the teac’hers vhen théy were asked |
t ate .the acadenic. ability of-the studEnts?——rAs tesghers ratg‘ gtudeﬁﬁsrlw"‘k*‘?
1E 18 difficult if not impossible fc:r hem tr_\ separate inteller;tual 5
ability, perscmality, aﬁd mtivatigna variahles. It may Be that' TR.

- is even fore c;lc::sely related to the agtritigm rate than ét is to

achievemen t. e ’ ] : ) :
In spitu% of 'these questi@ns and the. limitéd papulati@n, it appears

that Ieachers Ratings is ignificant and Eﬂtmnmical metimd for pre=

a .
dicting student azhievem&nt This, hawaver is m:u: a new or surp:ising

gqnciusfan .
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Denmatk, .Fom pner, Henry S., Jr. BASIC SKILLS IN MATHEMATICS: A~ | .
SURVEY\ ' Jou br_Research ﬁgrﬁaghgmatiesdgdU§acia§ Al 104=-123; , .
March 1Q80. W& = . R . ¥ - - e { e T .

‘ k‘u)‘é;_j - * “ }}:‘i Vi} ) = “. ;‘_ . £ . \&;!

’Qy. Ahéiggct and gamméﬁfs ?pafed for I. K;E: by .STEPHEN S. WILLOUGHBY,

{ ' New Yark Ugiversizy.i - L :
‘ T, P ) ;" oawm f . =
: P a ¥ * N i 7 A it
¢ AT D E Co A et 4 . = ) .
:,1,\ 3F TN Purngﬂse | I ;; N L _( ’ .
Qq .. To survey teachers' opinions about,baslc skills in mathematics.
N S a i‘,i_ ‘ﬁ. J LI] . !.. -
1] s ’.7 T _& L L 5 -
32‘ Rationale . 4 , . _ ffli , ;
oL —_——————— . = - s i
= .+ . IO apite of many pronouncements by ﬁepresentstives of public and pro-

 W,EE§Eigna1 gruups fagarding "bsck—ta—basics-" there- ‘had been no’ "gystemazie
effpre to obtaiﬂeteachers opinions réggrding Ehé baﬂk-taabasfcskﬁcvemenz"

A1 (p, 104). Thgféfnre t%% IHECfuatinnal Affairs Cammitﬁeé .of the” Natianal
p; " Council nf‘Teacths.nf Hathemstifs (NCTM) made thi% survey to pfnvide

4
7bg§igraund f&r its téporg on "what ia_NETH_s:Inlez;g1l,i~‘

t
: mov vement." ‘ 7 , : g
. . L B
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.3; Reséarch Design and Eracedures

i

Apprapriatefgtatémgnﬁs aﬁd 1is:§ fram‘patiaﬁal atace, and 1atal

A
greqps were used”to praduce 90 statem&nts abaut basic skills that wvere
@fﬁﬂ‘gpgd as;tantatiye items for-the- survgy iﬂSEEUEEﬁE.' “THese wére” reviewad e

by Bageviewers and modified, and then by 67 more pefsans (out of SD whn!

. 'HEfé asked *o respond) The instrumeng was pila&-cested with 40 Eeachers,

10 re:eiving ané of the four forms (A, B C, D) listed below. As a’

. ,result of-the two interviews, and the p 110t test, the final instrument
. had 99 items éivided into three parts: i ) '
I. Basic Mathematical Skills (50 items) ' -
II, Teaching the Basic $killdé - (23 items) -
ITI. Needs for Teaching the JBasic Skills ’(26 items) é;

Fearing the instrumeént was too 1nng, the committee produced farms A, B/

and C which omit;ed parts ILI, II, and I , respeétively Each of these forms

7 wag sent to SGD peaple and form D (consiszing of all three parts) was sent
to an gdditianai lQD peapleu The return rates were: A: 40%; B: 37%: C: 367;
-
D: '39Z, thus suggesting that the fear was unfounded. '
, 21 . '
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L - Two' cepiee of a form of the inMtrument were eent to each NCTM member o

+ in the reademly selected eemplés along with 'a letter requesting that the

n:;re.ceﬁv be_gixen_ee_e_nnn-uﬁru_mimberr~prefereblyeeﬂmelemeﬂeefymeeheei“

teacher. . Alén ineluded in the package were two return envelopes, two '"in-
expensive gifcs,' en& a postcard fef the address. and Eeaehing 1gbe1 of the
recipient ef the extre form. : ‘€ ) ; ) -\ ' -

Of the 3 ZGD fefms sént out, 1 214 were fetutned, of which 672 werj
! campleted by. NCTM membere. The feependente lévele os’ teeching were: - Té
o Khﬁ (222), 12 mathemeties teeehefs (581). ‘college, teachers’ (le)i and ;
7 te;tbeek itere, eupervieafe eufrieulum develepe:e, pfineipele, gqidenee ;3

i cauﬂéelenek!er 1ibrariene (92). Other infermatian regarding the reependente

' was ealleeted'ghd reported in the article. . . I
' Fer each item, theireependeﬁt was eeked te-egrEe— dieegree, or indi-
_—_ eate thef’ehe or he vas uneufe. Speee uaepgreviged at the end ef -each | ; .

T eeeti@n‘fa: furthef comments. Thie article réperte\gboth in grephieel . -
e.i [ ;f

\ ferm add through expeeitien, the reeibnses to ‘the syrvey. ReepenaeeﬁefeA; RS
-7

,,771,, -

alee repetted for varieue sabpepul,iiene, end the comments thac reepanden:e

. made e:‘tbe end of eeetians ere ‘reported or eummerized-when epprepriete.

‘ . ,f The 1?etrumenﬁs were eent eut dufing Ehelfiret twe weeks of May 1978.

A
, A
& 5 = E —_— = 5 s -

¢ .- 0 = Ve

-+ =

The :eeulte of -the survey are.reported in. reaeeaablﬁ eaﬁdeneed form-on o

IS Ty S

pagee 108-122 of the article. To condense them further here without deing
7 ,iﬁauetiee to the ethey would be. very diffieult. On part Iy responses

‘,w EeEQEd ffem the 997 who said computing with whole numbers 1s a basic math-
| ematieel skill to the 9% who thought using logarithms and non-base ten".
nume:ele are basic ekills. In part II, 947% believed that attitudes in the

home are an, impertant factor in a student's school" performance, while only
I 14Z theugh; that eaﬁcepte and applications should be taught before meetery
-0of the basic skills ie developed. In part IV, 84X said there is a need

.for textbooks thet treat beeie'ekill§ as a part of most courses, while

anly 251 expressed a need for policies requiring a specific amount of home

wurk eech week or Eof students' input on the basic skills they need." *

Fow -




5. InEETpfetsEiaﬁs ’ '§§§§! ) A c,

',  Teachers Eavaged a braad interpfetatian of basic skills inzluding
—__?__nitimtian,—-agmn&y;-usede‘fx—grap&é"and“t'abléﬁﬁnaumef‘“ applications,
and prablem salving" (p.122), but did not in:luée statistics and prohability

ng:hera seemed.ta«expfess a need for guldance Ehraugh in-service egpfsea
and grade leve} ligts of ‘basic skills to be taught. The simgle most;imporﬁ

tant reason. faf acud?ing mathgmazics, accafding to 427 of the regpondentsgj

is to learn zii baaig skills. There were wide gifferenaés in Qpinion among
the diffe:ent tea;hing*levels. often indi:atiﬂg a 1ack af undera&anding cf
-
? Ehe aetivities_garrieg nn at a differenf level from Ehe one at which a re-,

dent is ceaching,— f : T .

3

=
. * B B —

-y

Abatracch s CgmmEﬂtg ’ B v

. In any aufvey of this sort there are seriaus pfoblems Ehat are hard ta .

(, ol
avereume. Ideally, ‘one would 1ike 1002 recturn, or’ ‘at least some knawledge —_—
af the differen és
ard limitatian of

bgtween respandents and non—respgndents;__nEgpiza_s;nnd=___i&——;;=
this ﬂrt, the data colleg:ed should b&.of interest to

all mathematics educators whether you are in agféemEﬁt with the majafity
or not. TheidEJign, the pro;edure§ followed, and the f%por;ing‘techniquES
are excellenz for the degifed;purpéée. ) :
" Two minor reservations that should bhe kept in mind are: (1)_peaple 8 .7
ii:,apiniagsAghanéédand any..study-of-this- sart»caﬁducted two-or- mafe yéars agﬂé""”“*:”*l
will certainly be reporting opinions that are no longer held, by respondents; j//

.and (2) different peaple mean very different things wvhen Eﬁey ‘say exactly '

: the same thingi‘ For example, 88% say students should be encouraged to go
beygnd Ehe basié skills i‘ learning mathematics, but the majority also sup=
ported a very broad interpretation of basic* skills. One suspects these are
the .same people and they want students to go beyond other people's defini-
tions of Vasic @kills, not necessarily their own. By the same logic, - the
42X of grade 4-8 respondents who believed that studying the basic skills -

is the most important reason for studying méthématiés may.hé?é had either a
very broad definition or a very narrow definition of basic-skills. One

‘suspects the latter. Since Ehe experimenters raise this question themseIdes -

(p. 123), it is natural to ask why they did not.carry out the appropriate '
analysis to find out. The data are certainly available. _ o 3§i,
. )

o

oo
Co .
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- " In summary, this is an iﬂteresting survey garried out, in a prafessianal —

and ccmpeEEnE manner, and the results sﬁauld be gf ;ngetest to everybbdy
“’*’?ﬁﬁﬁn;erested in mat:hematifgs educatian. -

. 5 4 -
Y - * R =
»
=
- . ) .
= ) -
4 L
= - sy .
-1 , i ‘! f{s
7 L & s =
- . . = w
- Za o .
1 =
£
L H
] , L4 o= - *
- . 4
L ¥ .
& -
= # - N
# 4 f & '
g ¥ . - -
: ’ = %
[y
® . - -
- : Tt
. L . -
¥
¥
- ¢
S .
=
) x
e s = ;z—iﬁv ez SO T o= = -
* a
= =
= P
'
=
= = .
T
-
- .
E
) L
3 e :
1
F -




=

Du%al Concetta ﬁ DIFFERENTIAL TEACHER GRADING BEHAVIOR TOWARP FEMALE
STUDEHIS OF MATHEMATICS. Journal for Research in HathematizstEduca—

, ~ tionm (llﬂ ?DE-ZLB _May 1986. o o N
TR ] ] L .
. ! .1 . : ¢ v ’ 7 .
Abstract anﬂ comments: prepared fai I.M.E. by F. RICHARD KIDDER, oo '
' Languaad Ccllege, Fafmville, Virg nia. "a - .
1.  Purpose . ! . "

‘This study Examines high s:hegl mathematias teachersv test- evaluacians

in an gffargtiq;determine if teachers, as évidenced by their test evalua=

tions, are biased against female studenta--
E 2 -

- 2. 'Ratiéﬁéle - DR ' S
Duval cites séveral scudies purporting to show that cultural/sexual
biaE 15 a’factor in female students electing not to continue their study

of mathematics in high- sghaal. She posits that different teacher expecta~

;ignﬁ_fﬂ:_maielfemalé—students—ga?—rtaﬁit—iﬁ—teacher—hiaa—ggainsﬁ femalse
~ -students. She therefore explores her thesis that lesser teacher expecta~
~ tions for feméle:students is reflected in teache{ evaluation of student
performance.” In so doing, Duval used a diéguised study. Participatfng
teachers were le¢ to beliéve that reliability in teachaf grading practices

@as under gcrutiny," whﬂn in fact the study was designed to determine if

~f*>wknuvledge of “a"student's sex and/or ‘ability level affected Ehe tgache 's

evaiuatian.

3. Research Design and Procedures

Three research hypotheses were tested: N .
- a. '"there ié no difference bétéeen‘the mean scores of the teacher-
assigned grades of male and female students;" 7
b. fthete is no difference between mean scores of the téacherﬁasgignéd *
gradés of the three ability levels of the students;"
c. "there is no difference between the mean scores of teacher-assigned
grades of the sex-by-ability cells for males and females.
The six treatment cells in a 2 x 3 factorial design were formed, with the
indepéndent variables being the indicated sex and/or the three abillty 1&?215

of the students whose papers were being graded, and Ehe dependent variable
, \
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being'the numerical grade assigned by the teacher. A seventh cell was foEEd

\%
ag control, wherein neither sex ‘nor abili;y level of the studsnt was knDHﬁ ——
‘By the teacher. ' . - Q

i LY Ay
* Duval divided New’ York State into 10 regions, randamly selecting 102

i high aéhﬂﬁl mathématics teachers from each region. .From within a region, v,
each teacher Has further randomly assigned tg nne of the seven cell condi-
tions. Ea;hﬁgraspective participant was mailed the four geometry prablems &V"
iqampri;ingﬁthg experigen;al zaskvand was asked to grade them. .Depending |
ﬁpan the eipe:%ﬁent;l cell assigned the participants were given the sex of
the student "('iﬁdicsted by naéie)-» ‘rhe ability level of the student ({nd{cated

by a profile of grades in other mathematics c@urses), or no indicatian of

sex/ability. L i - v _
Of the 1020 mailed tn partiﬁipants, 315 were reﬁurﬂed within the ex-
pariméﬂtersespablished deadline- . Eighteep bf.the 315 tests were éélé;ed due

to failure to fallaw guideliges* 253 Ereatment test papers and 44 contral

* - *

——————iéit—PaPsrs—sgre—aﬁa}yzgﬂ. — ~;—7-7:~j e )

Thirty-eight test papers (32 treatment and 6 control) were received

after the Establiahed deadline and were examined separatelyvas "late re-

spondents."
4. Findings ’

“"An expectation” thac'a szuéent'5{32x ‘or sbility level . influences thg

grade assigned to a paper was not supported by the results of the study,"
Mean scores by sex or.abilitcy differédicsniyifslightly! An analysis of vari-
anze!faf unequal ‘cell sizes feveaféd ncﬂasignificant F ratios for all compar-
isgns' Control Jversus Other, Seﬁv Ability, and Sex x Ability. Mean scores
for "late respondents' did differ samewhat by séx: however, no analys s of

' vafiance cauld be perfcrmed due to the smallness of this subsample,

3. IBEEfpratatigﬁs -

- Even though the study did not upport-th -expectations, Duval refuses
to abandon her thesis that teachers are biased in their grading practices.
She considers at length why the study may have failed to substantiate this
position. Firsc, she infers that failure to IEEEiVE signifigant F ratios .

may be attributable to the design of thexexperiment. The study was disguised,
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§ pﬂ;pﬁrting to study vgrisbility in Ega:her grading pracgices, when in’ faet

,,;j, iubjeg:ivity nf tea:he: grading ptaetiges ‘was ae:ep:ed as a basic assampzian.'

ss—ia=Duval suggegzs Ehat teachers nade speziai effart -to_be

,igpartial the;ghy =,
, ﬁi;k;ng their se:*andlar abili:y Bias_ Secnnd Duvgl iﬂfers mnch fraﬁ the _

%}:“ differen:es in mean grgdes faund in. the 33 papers gf “late respgﬁdents“*54'x?ff

: She suggestai ) - J";f o oo fﬂ SRt

a. " . .that either :he average male in msthematics s penali;ed for a

F

s and luwer a:hieving peerd are given the benefit af the daub; mare‘,
-often.," . .- - - c ¥ ,

1§F5 than adcgnat%EPEEEQTEanee or that ‘both his higher a:hieving A

LY

*?444”“*“;54444*11Eﬁirfﬁﬁérg*i8"1=§§*téleraﬁce"far"pgar perfgrmgnce ffam a female'”"”"'ww

student believed to be above average in mathematicz and little ex= ..

i‘ ""7,

pected if ‘she 15 below avg:age in ability "o

c. "Eethaps there 1s less tgléraﬁce fgr a paar perfurmaﬂce on the part

ar“the“less talentea female " r

_»lggrinsilyg Duval infers- that the subject matter cﬁmprising the expérimental R

tsakg {geametffj may'ha?e :aﬂtributei"ta Eﬁé failur& to fiﬁd bias.

B - B e —
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Abgtraztar 's Cammenﬁs J o

_Being human, undaubtablg;sgﬁ— '

gche Ire ;ul:u:allytssexuallyf—ﬁr—~m
ability-level biased. Ihis E;udy, however, did not confirm such bias for
high school maghemazics tegchefs af New York State. The- most nﬂféﬁﬁrth?

2gpects of this article are: (1) qual's refusal ‘to accept the fiﬁdings
ﬂf her study, (2) _her refusal to abandon her obvious, canvieﬁians that, in

;_am-ganatal, teachers-are- ‘biased;-afd- (3) her- %anﬁhy explanatinns'why her ‘con-

=

victianﬂ are upheld .even :haugh the study;d,, not support suzh&findings.;
Less than one page suffiaes to report the fegults af the sEudy. Yet, Duval
.uses thfee pages of dis:ussian in %ér EfofE to show whj hét atudy is faulted
anﬂ why sex bias does prabaﬁly exist. It is possible that using a disguisgﬂ

" s:udy did tend to alert teachers ta the necessity of being EbjEEEiVE. But, -
. claiming tha; the' use of . geame;fy as the experimental :asks may have :antfib-

uted to the failure of the Ezudy to shuw bias "appears. a littlg far—fé:chéd;:

LT s

- Ley uerf_hauaxa;T—Duval—ssugéaﬁiaehé—u}atz’fzspaﬁdeﬂts" [
ligtle defense in good experimental - pragziﬁe, and - hence is mest > suspect., - -

Duval a::ep;s and defenda Aan "eyeball“ difference in means fgr the 38 papers
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in the "lat;e feapﬂndents" Q;bsaple ﬁhile gl@ssing over .a. statis:i;al non-.
significant differem:e gf neang in the main smple of 297 papers. Fﬁiy?
- Sht aﬂ:ni:s :ha: the subga:mple nf 38 18 too small to. mszaﬁistigany IR
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- of students find:ms errors in. respaﬁses ‘to ﬁultiplieatinﬂ facts. The |
secaﬂﬂ atudied some effecta 73 stndentg a:ting ag tutors iﬁ ;ﬁnducting

B Pegrinediated iﬂstru:tiﬁg:(PHI) has been pzﬂmﬁ:eﬂ and ahawﬁ to be-
mﬁdé:itil;@eﬁfa;tive—in-develaping—azademic—and—interpergangi—gkilxg 41 f',f;;”'f

. some settingsa _Conducting drill lessons_on multiplication. facts could- . . -
s _such ,Lsettiag—iitheﬂtudeat—mter Eﬁuld—seﬁse—fsjjeunatgnces—h —ii‘ -

sought to aseertain if students warking at certain ratgs cguld idEEtify
a high pEEEEﬂtagE of multiplicatian fact errors made by other students

g%arkiﬂg at rates different from and the game as their own rate. Studenéév
identifigd as successful mnnitnrs wbuld then be patential tu;ars. Sueh
—reputors would know when to - intervene in mﬂltiplitatiun fact d:ill

' Furthg:, if these tutors were given a simple procedure to fallaw?ta
_correct their_pgers‘ migtakea§_these tutors_ migh;'wallﬁhe@affeegivewin_»————m—w*
promating msstery af the multiplicatian facts by their peers '

3A. Reaearch Deségn and Pfu;edurés -~ Study #1

All 600 students in grades 4+8 in a public school were giVEﬂ a : :
’*ltipiieafiaﬁmfa:ts-testfnfsgme-students*wergntﬁén*idéﬁfifieﬂ “a@g being T
. * in‘one of ‘the following cafegaries- : '




fa;e; gnd askgﬂ iﬁ 1iEEEﬂ ta ‘tapes of an 1ndividual giviﬁg answers and

ﬁarking the érrora they heard on the tape,r Students lis:ened’ta tapes

"’1;;' 'tﬁg voices™ aﬂ’zhé“tapes respaﬁaéa ‘at rates oE:60,- 30, and 15 per ’Q?,j%;"

. minute. Each Eape cantaiﬂed”respaﬁses that were wrong ane—thi:d af zhe B |
T T time. T . ,

) ﬁi;VVSB Research Desigg,agﬂ Pfaeedures - Sfuéy 2 =
' “Students Vﬁfkiﬂg at the same rate with respect to fespﬂnses to -

Wi_im-lltiPliCaEiﬂn Facts fSEE :ategaries 1-3 abgv‘e) were paired, One mgf -
was designated as the tutor. Students worked together 15 minutes per

dgy four days per week. 1hey were given a one-minute drill-test every
her ¥ Each tutor-tut p3 f=§§5!gi¥an=a§§82kéis§f—3§ﬁ—5=5§35uf
ca:ﬂ; with prublems on both sides of the cards. The procedures below

nge to be fallawed. .

~ Step 1
V Iutnr flashes cafd .
Step 2 e —
Tutee responds. | * | | L
Step 3 - B

In case of error (or failure to reépand in 5 seaan&s), tutor

“iﬁ?ﬁfucts the tutee tp count by the denominator as many ‘times as the

numeratﬁf indicatgs snd give the answer.

— ’-ﬁxtea fespnnds .
_ ’f’?jf!fg e e — -
B e -In case of another error,- the tutor inatructg the tutee to_ look-

up :he correct answer on a grid

O S




A Elldéﬂts _;identifieﬂ 93 9 paggent af j;hg'emfa_ﬂn the tapes. s
e lixtaﬂug to respanseg mad‘g By students varl:iﬂg at or below the;[_f own

7 . The mrase Eutar increagﬁ s or her ;:arreet rate on :he tesf;s N

~by a factor SE LT pgf w‘eek The, mrage tutee increased his or her R

%A@m:t ‘Tate by -a factor of 1,25 pe:' wveek. For g:ar@le, our hypotheti-—

—————pal-average tutor | startiﬂ_g aut 3t a correct tate of 15 carréttiper e
EE— [Hiite would be resgondiﬂg at a rate of 15 ; 1.3 m: 19 5 correct per 7

¥ gmlte after four dsys af I:ut:nfing and 19.5 x 1. 3 or 25;3 afte: two S
 weeks, : -

iy

5. Intgfpre Eatians-

L T T T T |

rhe suth:r atgtes. S T — 1 ) ;
(a). The first study i.ndieates that stude;:ts can successfully m:ﬂ.ﬁ

——————tor the responses of peers: Tutors may be particularly SUCCEss~ "
T ful at Wnitoring responses if care 1s taken to mai;ﬂeh them to
- tutees according to their rates of 'perfc,;fmanéé; This kind of
matching can be dgﬁgiery {n a matter of minutes by administering
() . T the és’éréf ”pee;:s for
= the dglivEE}' of mnltiplix‘;aeinﬂ fact%ﬂrﬂls is.an effeetivé
s ,:e::hﬁique., Although Ehe small samp}g gizg :Lg mjm: 1im1ta=
— — —:,,,,,Hﬂmnf—ehHeennd—s, =on - ststentwith———————




hould keep in niﬂﬂthat;ghi;smd?Smﬁhat e b done m
e 7

_ :Ls favided suprpﬁrging- a :lai: 7

daig fﬁﬁ I:heif sgven—step dfillr ptu:eﬂufe aim:e iE was not t;eszed -

NU—: S U] 1 mtbﬂr ~format.—We- hgvewme gssib.‘m:e*:hst “the 15=mimite '“ﬁr:;l,l

prgcedure given above x:an be admiuis;erai by.. peer tutnrs and pre-ducg

£ m;ablgjgm& rﬁpmﬁmrhﬁuregpoﬂseg ! Thi«rmﬁy-bg s
difect mplicatians for classroom practice,
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fon ",, .L .Dan. tmemzm m oF smzzm WORD msLE!
Jaufﬂal for RgS"zgh in Haﬁhensti:s Eﬂu;atiﬁﬂ 11‘

3-9;

Nr

B, Sev@ guzrsntxtes

_gg.z.z_mmp' ts)and.the 1

) tan A:hievg@nt: Test were surveyed.

i;. ,,,,gdureg and Fiﬁding_

Eirsg a comparison of the_ level qimzﬁmguEa:innalﬁdiffi:ulty‘aasgmade._mmmmm-_mu

Thia infa:ﬁgtiaﬁ is sumgarized in Tab;ggl.NWMA” -

.q‘

Tgh;g 1

i i Digital Complexity of Word Problem Caﬁputatians *
) .
w;u F ]
: Guzreat Tests MAT 1958

-———buaber.of -problems-with-no-— —

§> computation

_____Average number of :mn—: ero
digits per computation
Percentage of ftaet{iénal"f
computations (total) -

A

Rt

2.6 -

[ ]

Gz —

L¥.]

0
4,5
172 )

ations required

Total number of problems

Eh! moat striking feature of these ﬂisttibutianﬂ is Ehat chey are aa vs:i—

o Ngxt. a frequéﬁcy distributinn af the tfpés af camputational pracedufes

'Tig

The authcr states thaﬁ

-
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Lo F:equgey Disi qih;geiee of . _
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a3
3. Geneluaiens

~= - "(The) mlyeie affere some evidend‘e that the MAT 1958 .. eempute—
-ﬁeianally more diffieult; than current tests., On theﬁef;her he.nd the velaeility

of professional opinion highlighted by :eeeﬂce—teet eempe:ieen euggeets thet :
Wtheﬂ is ;L;l:tle egreement emeng test authors as to ‘what eeneeitutee fapté-,— —

ef phenemeneﬂ emeﬁg etudente ineluding achievement. "It 1is e]fee: that the

y
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_thﬁ:ﬁel aﬂu;al;iﬁn prﬂfessian should ggfge :i‘ the g@eral .:har%:ta‘rigzics N
zfmwrdprﬁblm,.ﬁ,'(',__ '

: :usgfs nE suéh tzst; sbould mly:e th ,f:&s;l o
;hzfarg égﬂ.ﬂing tu use. if. aﬂtde:eme thgt 1t g:ambiueﬂ fet—v—"'—-#——:‘f =
plgpasgs_ The fact :ha: thg author is hmself surpriaed a.t: the varigty

’vgﬂputatiml tequirmen;a ccmtgined in :hese tests rminds me nf—' our -

“Mﬁptﬁﬁmm -Toom- for- innoctmthmgtizre&ﬂ:atazs.» T

_ It 18 clear that the suthor was alarmed at the X‘vaﬂ;biricy found within.

gh?ﬂ:i_p:ﬁhlmsxgectingmm variabilicy-is-not =gufprigiﬂg “tﬁ“thinbstra:
Eaf -

.'i"

E‘fablm—salving 8kill is best measured by. providing a wide variety of

7 é‘!‘ ;i;ugﬁim which dﬂ,_ibgrgt;ely mggs_thg_lggrﬁgt—s ability—:ta be 'non-stand=——

Eest) Eequire no eaﬁéutatian at all. This abstraeta; applaués suc,h itms if
they n:hgﬁise raquife prablgm—sﬁlving skill. Hgavy dgpendem:e on :@putationi ‘

al processes would not p:nvide a good measure of prubiemﬁsulving gkills ex-

cept mng :amputatignall}? secure students. THe author's caﬂelusiéﬂ appears

ahuuld ‘measure. -

' -
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r:parﬁm fﬂf IME, by DDHAIJI .I., DE.SSAR’I,
, [he ’Bnivetsity of: I’ermgssee. :

o

m\ faﬁfénale S I e
| It is EEéPtEﬂ BY many educators that boys an.d girls differ in a:MEve—
e MO Emiﬂ‘thgmzleméﬁfgty_gfaﬂEE‘“HiEh boys sufpassing girls in quantitative
“" ll:hiﬁmt, E.Dﬂ git BfPESEiBE bﬂys in reaﬂiﬁg. ~There- ‘appears to EE suf="~ "~
-——-e—-—fi;imt—dmtatim of this observatriodto accdpt its xvaliaity,' and a

. T een cited €6 explain these différem:es; Some po- (
tential causes that égve been investigated iﬁclude. 7 . _ .
- a. Bié{in curricular materials 3 or subject ma . :
‘ ’ or thﬁ\p(&

b. ﬂiffererxtial t:reat:menf: of hays and girls in the same classroom. = - .
el Differem:es in general and specifie abilities of bays ‘and girls. e
" Since tga:hers nbviausly have a profound influenﬁe §m:nr:.ﬂ“x children, it is l

--_.___.:mamhle assunption-that- differential -treatment- as:cnrding ‘to the sex of

3tudentg by theit teachers would have a pronoundid effec[: upon the achieve-
. ment: ef these students in feading or mathematics.

- 3; Research Design and- Proceaures t - - .
““““"‘“"“"‘Tﬁfﬁfg ‘the fall and spfing of 19?4575 49 teachers were videnii;aped as
3 :he; circulated in their ae;and—grade clagsraams helping studentsi Each
x teacher wore a licraphane which reca:ded Ehe :eg;hgra » canversaticms wil:h ——
!:udem:s jar;thia_js_ggf ~dus das E—LQ-?-S—HEEHELEEE&; —_—
far smly o . o e
‘The g,,glysis in:luded timing the iﬂ:e:ac;ian with students as well as

_ moting the sex of the student and whether the {nteraction was in reading or . . ...




W’*_”a:i:hneti:.,rihg 1Btd“actians were also coded a:gafding to the fnllawinéj ﬁi .
_cgeegarig;.w ﬂngnieive atategégta, ;agni:iye quegzinas errats,‘gsd zhe:king. N

- 5t acs u'*'cantagés per :hild the perteatages af
e a;;dg:ig Eﬂn!&ﬁtﬂ, the. avergge ins:ru:tianal time 1in. sgﬂanﬂs _per-. éhild -and -
thﬂ ive:gge numh:r of management eanzaeﬁs per child were deterﬁinéd for eaeh A

ne; in reading aﬂd ih nathem;;i:s. The first three gﬁ%Ehese vere also aﬁa—A
' L 5] 2 'éiﬁiﬁm«g&gg&—t—tﬁﬂ '
7 Student pgrfafﬁance daté*bere ealle;ted on the Lnfge—Ihﬁfndike
wm_m“gagnititg Abilities Test-in- :hg~fxll -of - 19?4*33& “the" HE;rapalitan Achieve=" S
‘ment Test  (both reading and mathematics) in the spring of 1975. These re- y
__sults for boys mdmgiﬂﬂawgzg_cﬁmparedubyutatéits. e

= ,,,,,

and .42 per bay- In mathematics, caﬁparableffigures ﬁe;e .61 %er girl and -
.75 per boy. - The girls received an average of 37.81 sdconds of ins!;fuc:tirmalq
time in reading campared to 35.90 for beys. Comparable figures for mathe-
mgtiﬂs were 29.95 seconds per girl and 38.77 seconds per bay., The differ-
e GOCES - injﬁeins‘fBIAbEYS"and“girIB ‘were’ statistiﬁally éiiﬁificant (p < .DS)
Furﬁhermare, the authors state, “Althaugh girls :eceive only 2 seconds mare
ins:ructianal teacher zima igiyeading and only 9. seeonds_lgss,iﬁ.math, .over... .
the course of a;year that amaunts to a differenee of aver 6 hours of instruc-
tion" (p.éjﬁ) . , )
In zémparing achieveﬁénts éf boys and girls on Ehevlgégé—Tharndike
Cognitive Abilities Test and the Hetfapaziﬁan Reading and Mathematics. Tests,’ N
_m_gthsﬁﬂﬂlg=£igni£iean§=diffazenegxua3m§§uﬂdmiﬂ*feadiﬂg=in=favurﬁbf“thE”giriéZEf’“éitiﬁE

(p. < .001). Regression equations vere determindd for both reading and math-

E

ematics achievements on a number of variables. It was found chat both read-

“ing and. msthematiga achievements were significan;ly gél&ted to instructinnal

time, - o Y




1,11:; m:haf;;anclndad, :haz thg results nt: the at:ﬁdi Vere ;aﬁsisi:em;

‘ »A-fmhﬂy ;pplieﬂ aepgnamg_u@

';[f;Tea:hgfs, in this stﬁdy, made mgre a:sﬂemi: eantact uith f‘:i
- iﬂg an:l._fﬁver Hith géls in mat} mti::s.' F‘urthemre, :hey ;
:Pcnt :stgAinstrquinaal ;iug with girls iﬁi‘”’fing and- ﬂafﬁ‘ﬁith ﬁgyg Ay

E;EEEEa:ics. Since 1nstructin;°' tihe 1s reIiEed to: aehievement, one can '  o
'.: surni;e ‘that the teacher's 'ehaviar differen;ially applied to bays gnd T

A; a eaggequenge of this gtudy, one might cancluﬂe that teachers .

———ghould-mgke- tgnsciuus“efgﬂrta ‘to equalise insﬁructianal Eime for bgys and
girls in both regding and mathematics. Perhaps, a compensation should be

;____Eiﬂg_:anpraﬂida~gitls-mare—iﬁgt:u:tianal*time*fgf“ﬁstﬁémét1:s ‘and boys

_ more time for reading.. . . JW,_MfﬁAﬁﬁWﬁWMNHWWMN,”WA";:TTW;JMA”,WV_
- - r'sComents (1) —
Whil: this study is significant be:ause 1t dacuments gifferential

‘ :ra:tment of boys and girls by. Egache:s, theze are a ﬂumbet aE ggesﬁigns' . L

Hﬁiﬁh should te eungidered by future iavestigators of a similar topic:.
1. The 3;:;3 of the téachers are not repﬁrted in the study. Sutgiy, -

y 1:-differencea between mgn and - Hamen exist in aea&emic ‘achieve-
':gnca, then Ehese prnbably“will be refle:ﬁeﬂ in their treatmEﬁts - “';é;
Qi,;bildten; qﬁ.aﬁudquhigh Hﬂuld-dﬂcﬂmEﬂE male—téaehers'—treatﬁ**“‘“—;**“_

< i ment of BEudents campafed tg female. teaehetsr ;:eatmea; wauld be
: i useful.- '

. . e e
- = ¥

21 Thraughauz Ehe study, it is iﬁﬁlied Ehat ‘the :eaehers gave in-
_,!tructicﬂal time to the students, leavingxthg igpregsian that

’ ,,":ﬁﬂaﬁfﬁfiﬁn of the 1ﬂs:tuctianal conttact was A

fP“fEli ﬁﬁﬂer he control af the teacher. Hawaver, it would seem -
rei:anable tg coﬂclude that in some ;aaes it was che Etudgﬂts ) ;E L
o ertaps,

cnntralledithg time of in;e;a;giqnj _Eaf_exégple!“ifﬂgifls éte,

! 1rather thaﬂ the Eeagth ,whg iﬂici

In fact, more verbal than boys, then their. 1“gtr“czia“al time -
could be Frcianged merely by ;haﬁ Eﬁctr quite apart frcm the . ...
K\'Kfih o ":eacher 8 intenciaﬁs. _ : : <o S

™

e fqm;gk e ’”" ”"’?*$ e ,Tf%




e Eiﬁ fﬁf boys and gi:ls ngj_d m@?tp avgr ix hpurg during ﬂ:g
:aursefaf‘a year. Dna migh: questiﬁg uhgther at ﬂgt a differen:e  7 :
of ’13 hours would- have S»Eisnificaﬁt; :g;ignal effect when :bm!';;
;;reﬂ—tﬁ~€he-tﬁtai“instfﬂtatfj;i*timé“f“gp“*Ehemszics and :eading. ?i'””

™
L 1
L]

E&ngi‘ﬂ_”ﬂgsﬁrt

‘Aistra:tgf s _Comments (2) o .7; N , .

: Ihis investigatian prqvides an interesting cam’aris’ : het h
havior during individua;ized instrug;inn of :ead;gg and mathematieg. F:em
coded traﬂscripts af*undisturbed classrﬁams, Erequeagy, type, and time af
;;i:-tll:hifwéaﬁtacﬁs ‘are regﬂzded. campafisans acrass classraams ‘focus on’ ,

:?the identifiﬁatian of dif£g22ﬂ;es in contacts as a function af student sex. f"'

4_»_41§¢¥§_iéaﬁﬂaﬁiﬁﬂliﬂéﬂﬁal-ESDiPplatian.~—The investigatian~is~an evaluatiaﬁ*““—*““““*‘
v ef abaefvatiﬁnsl data, R i E;l%‘ N

[ -
N ) .

' The actual findings are quite predictable. In;tially, this. Eeviewer. : o
Hll agrprised by the lack of magnitude of the results. The differences
nfe 3ma11e: Ehaﬁfaﬂtiﬁipated. HDH§VEF, -upon inspectign of the possible
" rof-tt ,‘lﬂéﬁ 30=45 “ninute eIass divided by 29535 students),
" the di:cugsian af Esan student contacts is necessarily reduced to segnnds.

('S

Tfaﬂlgriptiaﬂs fequire Iarge timg iﬁvestmenzs." This time iégwell

- h ’ui "4 - O - _I}"' -
_ ipent when :hg qualizy of 1n=;;n*‘ ;E_gg_ingaicigaﬁigﬂ e

'The resul;s of this study fall a 11ttl§ short af the pgcential of tran- . ... . ...

~ scripts. It is unfortunate that the abagrvatian .time was not extended.

RS SR N SRS

’fHapafully, the Extensiun Of the a@servggianw:imgwqaulggggt”gnlgwgnlggggfi;;m4JA
pelul ; pgervagion time s oot

#




':;demiz cgaca;t_in_mathgmg;iﬁs§ Was -
- bid che»a:adgmi; ean:a;tsigbncea T2

‘—““'*Eiﬂﬁai”SEttiﬂgS“ﬁaﬂd*IhﬁliéiE13 Exteﬁaed'ta the elegentng schaal yeafs.gi.‘:'
! Generalizability of these :e3ults is définigﬂly :Estfiq;edj@;Tea:haf éggaviar
im 'MMin individual inégfiétianal agﬁtinge difEers fram the behaviaf iﬂ traditional™ ¥.
' iﬁ%lasstaam aituaﬁiansi There is saﬁe questiﬁn as to whethe: ﬁean student {T;gi;i
canta:ts wguld Eg&g sense in :faditiaﬁal‘class:gams "The authors" aﬁsreness ;5 a

af the uﬁiqae nature of inﬁiviaualized instfuctian is feflected in théir des-* ’
“ cfiptian of gegeral teacher behaviaf aﬂ P 434-» ";he teacher usually travels

~around the rpam and conatacts stuﬂgnts,.ane at a ;ime, to tutat theg, check
their wark or monitor théir p:agre The inst:uetianal iuteracfiuﬂ is L L=
,,sxzusafigg?es§ntgfi, : 2 m s ;fuigaﬂgiysis ~dIs- '_=35}%

: tinct Eré&.the tfaditiﬁnal iﬁstfu:tiangl 1n;eragzian between the’ teachet and R
i ~ ‘the. class ar graups in ﬁhe class. A seggnd grgblgmAHi;hmtﬁahaztemptgdmgen—g;* gﬁkf

7 grglizab%;ity 13 the reliability of the abservatians based upan the class-

L

P fﬁbﬂ at ane discrete pain; in time. Dsher variables sueh as the reason why

be Eﬁ?efeﬂ ,7 each of Ehg EubjEEE areas, ‘and the effect af teacher sex also
4 eaat additienal doubt”’ bn ﬂbe EEﬂeraIizability of the résults.
The investigatian;-ﬁs gfferenceg in instru:tianal behgviaf a:rass gexes
y¥ince 1974, the time of this study, 'In“1974, this in-
V:Qf‘have béén judggd as a .valuable step farwafé&in :he field

of na:hematias educatiani , The findings ‘are less than excitiﬁg felative to

;;,1fine wark ngvaeing dane by several ingluding Fenﬂema -and Hac:ahy. Thé

—haE nat “however, experienged

EQ examine elassrpam 1nteragcian§- litcle wark in the area of instru:tignal

- pa;;g:ns existing iﬁ tutoring.-{is- auailable.'—chan,'in'a szudguin"pragrégs;“‘f"'” B
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* to mathematics.

P

s &L - -??i

gﬂd, Ehfaugh the applicazian of zhis system, compared patterns of interac—
tions when bilingual sevanthﬁgfade tut&es are tutored by seventh—grade bi-

\iingual and manalingual tutozs-= Several intereating differences in tytoring

eing iden:ified.-
the need. fér mote careful analyais of what ia happening in the time allocated

pat;erna ag Twa fesulta ate sex—rela;ed and. illué::ate
In the compatisnn af haya and girls, it was faund that boy
tutors, mannlingusl and bilingugl, prnvide more. explanatians invalving the B
idaﬂtifieatinn of . felevant and irrevelant dimensians of the concept under

' review. Alaa. hay Euﬁees waré faund to respﬂnd 1ﬂ the tutariﬁg sessions

' tiana andlnf questions. ThEEEAIESUIEE suggest that the quglity of interag; 77”;1’

o uable diree:iuﬁ for future research.

- with_more additianal mathematizal respanses related to the tutgr 8 Explana—

i 1 male tutat-tutae pairs 18 mcre Explanatian-arieﬁtad Ehsn ﬁhe inter—*;

actiaﬂ of female Eu;aratutee pairs.ijf ' o : B .
E;amina:ian of the quality of cﬁmmuniaa;ign and interaction is a val— K

Thé reviewe: hapes, however, thaE :

this line af study will evolve beyond ﬁhe twa-categary cadiﬂg structure :

The pu;ential. ;ﬁrgg

reparted in this stuiy af a:ademi;tand management contacts. .

of Ehis 1ine of study lies, in the. pawer of cading aystEms to identify and

aﬁalyze categories of interactiun which occur during the allncased instruc-

. ) e
tional time. ' . L e
‘é # L s ﬁxra‘
' B S . Lt ) )
' c; Barbara J. Pence’.
i
¥
. .
L 3
L3 - ” o
n 2 = !
¥ E = 1 =
- .
%= - 3 =
= L 7: &
. .
’ o . ¥
8 . 1
® v
3 - - :J . -
= ' S
It . - *




Luchins Abraham S and Luchins, Edith H. GEQHETRIC PROBLEM SOLVING
RELATED TO DIFFERENCES IN SEX AND HATHEHATICAL_INTERESTS - Journal of

Genetic Psychology. 134: 255-269; June 1979,

Absl:rsct and cagants prepared fef I H E. by LIDNEL PEREIRA-}ENDDZA

Hmrisl University of Newfauﬁdland 5t. Jchn 8.

1, Puf”s’e _ .

~ The primary purpose of the study was to mvestigate the pcssibla
cqnfounding effect uf* attitudinal factors in sex differences on tasks
mvalving spathl visualuatian and featructu;ing. The authors alsc;

s:smined the role of ego-concerns. v N o

2. Rationale

Earlier research by t:he authors had indicated the import;am:e of
sex snd attigudinal fattors in Einstellung Effet:t althgugh the research
:analving sex is Equivm:al There afe Ennugh :Lngtam:es in which set
breaking, per 'se, does not dj.sﬁinguish the performarnce between—sareg

e

"elusive element." The authors hypothesized that this "elusive element"
was related to attitudes téngrd the task and felt that this shculd be
imrestigated ) o .

5

3. Research Desig;} and Procedures

There 'wete fcrur experiments that comprised the atudy. In, each,

- college. students snivgd three gecmet:rit: "word problems" (Pfabl@s T,

C, and S) which involved finding the area of a plane figuve. Each

.c:::ulc,l be solved by a visual restructuring of the figure.

Experiments I and‘iI. In both experiments, the test was adminis-

tered to. the. gfsup and 7-1/2 minutes was allowed for the test. The

- students were Eald te work “as quickly as pgssible‘ No hints were

given, - : N o
Exp éfiments-III and IV, These expe:imenzs involved the adminisﬁ

tration of the test to indi\riduala. The studenz was told that he or
she could have as much time as needa:l In Edd’itiﬂﬂ, it was stateﬂ

__on tasks invalving restfufturing to_ indic,ate ~the. existence.of -an.—-ooo..

that“after‘a“fwmnufes‘“shﬁagperimentEr would ask If a hint was.

-

4p



'fgqﬁiredi and UGuldégive,mare'hinﬁé:1§E5r.'gfhe first hint was offered
if the student was having difficulty or if the problem was not solved
after approximately 2-1/2 minuteﬁ;A A maximum of four hints per prob-
len vas p@ssible with the hints gﬁly being given if desited by the

i © ' student. & " f ,, !
" In Experiﬁﬁnts I, II, and  the order of the ﬁrablems was T, C,
aond §, uhile in Experiment I11 the order was C, S, and T. The order

“used iﬂ.E;pgriment—iIIrﬁaE~555éd'en an egsiestita—ﬁastédiffi:ult'ﬁfab—""””'”

e The uumber of students their gex, anﬂ theif majars (mathemazias and
- nanmathemaﬁi:s) is 1ndicated in Table 1. In Experiments I1I and Iv, :
a8 record of the ﬂﬁmber of hin;s -and the percent iﬁ’;w; ‘rect goluplons —

aE:er each%EiH£ was kept. Furthermare, an anecdotal teccrd af student '

‘ cammencs and the ExDEriﬂéﬁtEI 8 impfessigns :e&afﬂina their reactions

8 appears to have been kept. . .

a~ﬁ?fvﬂu»~w?~*ﬁTthfiﬂdiﬂgs ‘are’ presented nnder‘twnAhaadings*” Csj Group~ ei”%:iéfﬁ
ments (I and’ 11) and (b) Individuai experiments (III and IV). Table:<1l
contains the data for all faur experiments (that for Experiments II1
and IV being the percentages of solutions _prior to any hints). :
a) Group experiments. Problem T proved the most difficult and’

Problem C the easiest. In Experiment II, the female students performed
better than the méle%students on all three p:@ﬁlems, a reveréallaf;thé
results obtained on Problems T and S in Expe:imEﬁt_Igv
b) Individual experiments. The male students performed better
_than the female students on all problems. In Experiment III, there
was.a "substantial number of failures of the easiest problem, Problem
c." . | '
- Very few students needed hints for Problem C, with the excéptian
; of female nonmathematics majors in Experiﬁent I1I, where over half the
group required atfleast two hints. Many more hints were required for
‘Problems T and S. For example; "in Experiment III of the category of
20 male. ncnmathemati:s majors, 16 required hints on Problem T": 3
needed anly 1 hint; 1 needed 2 hincs- 3 ﬁEEdEd 3 hin;s- and 9 ngeded
all 4 hints, In fact, af the students who needed hints on Prablems T




and S, between 22 and 35 pefeent required ell four hinte.' The per-
eentege who needed all the ‘hints tended to be highest for male non-
mathematics majors and next higheee for female mathematics majors,
followed by other females and male mathematics majors. This can be
illustrated by Problem T in Experiment ITII. After three hints, the:
problem had not been selved by 45 percent a€!ﬁele nenmathemeﬁiee
majors, 25 percent of female mathematics majors, 20 pereent ef other

: femeiee* it had "been eelved by all me:hemetiee majors. This ;rend V \
tended to hold for Problem S. . e G

.The male e'tudene% tended to believe that they would not need hints

and usually seemed embarrassed when it turned out that they needed hints

— for mh—ees%pﬁt}gy%mﬁe—ﬁth@eﬁce—mej‘ere were only slightly
‘ less embarrassed, while female nenmethemetiee majors geﬂerally said or

aggumed Ehey would need hints, ) o ™~ '

-

5. Iﬂterpretetieﬁe

‘The authors drew the fellewieg eenelueiene-

II (as eeepefed:te Eﬁpﬂimaﬂ; 1) might be that there were 13 mathe~ ,
matica or eempuEer eeienee mejere in the femele group of Experiment - \
IT versus none in Ecperimem; I. )
'b) Based on the comments and reactions to the hints, the need
fef more hinte by male nenmethemetiee majors and female methemeeiee
majors might be because of more ego- invelvement about their success,
and therefore they "were less open to hints given to restructure .the:
problem situation.' W
¢) '"There were striking differenees‘ between the female mathe~ _
matics and ﬂer@et;hemetiee mejefe." Although thig was possibly due to
different spatial vieuelieetien ebilitiee, the authors indicate that:.
' "Quelite:ive Eindinge suggest that possible factors may be differenges
in at:itudes towards geometry and mathematics end towards the tasks
and their abiiity to perform then,'

d) Finally, factors such as differing attitudes towirds mathe-

= ‘a) A clue to the bezter perferﬁeﬂee of the femelee in Experiment )

‘mat ics, mathematical ability, rask, and eggxggiieﬁtedxiagggzgxgﬁnFﬁgﬂd —_—

the effect of sex differences in spat 1al visualization and restructuring.

R _:ueew,n,_ me_e:_;,J o v,_i_,,‘ I ;h_,“__.nek, 4 . :v“,, e o _AH-_‘,-,., N
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TABLE 1

PERCENTAGES OF SOLUTIONS OF GEOMETRIC PROBLEMS
Experiment/Ss

Problem T Problem C Problem S

. Experiment I - .
36 Sa | 28 Y 78
NN 32 97 81
5P 0 -~ 100 60

; Eﬁ,p‘e‘ﬂ‘mengr Il: . 7
50 Ss _ ’ " 10 - 96 60
34 M ' ' 6 -
16 F 19 100 63

53

55.

53

60

r
=l
[ dl
»

~“Experiment T
80 Ss 15 75 41

C4OM | 17 95 58
40 F 13 50 25

20 ¥ Math 15 95 55

20 F Nonmath. 5 20 0
40 Math ’ 17 | 93 53

40 Nonmath 13 58 30

Experiment IV#*
120 Ss 7 8 88 59
62 M R 11 92 69
58 F. 5 84 48
26 M Math 12 92 6c¥
36 M Nonmath .11 92 69
30 F Math
28 F Nonmath
56 Math

- 64 Normath - ~ §

_20MNonmath 20 95 " &0 .
20 F Math , 20 .90 50,

*Solutions prior to hints, !

(2]
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'Abstract;c:f' 8 Comments

Questions felating to sex differences in mathematics are currently
 receiving considerable sttentign from mathematics educatars, and to
this extent the study is of interest. However, there are some serious
= !questiaﬁs concerning the conclusions. | T
. l. In the gfqup experiments (I and II) the students were limited
' _to 7-1/2 minutes and told to work as _quickly as p&is;sib]‘ie?, while in the '
-~ individual experiments (III and-I¥) the students h;d"unliyéggﬁ"timggi'"‘”'
No rationale for this difference was given. Other than estabiishing a

criterian for gssiestata—mast-difficult for the prablms (a :ritericm

used in the seleatian of Eée order of presentatian in Experiment

_ITE), I cannot see why the first two ager_imén 3§

report. Furthermafe, the:e was no actmpt by the authars to prqvic]é a
ratianale as to why they reverted back towthe origiﬁal c:rder faflthe
1ast experiment, na: to draw any iﬂplicatigns caﬁcgrning the possible
effect of the different order of preaentatian in Experimants III and IV.
2. An examination of Table 1 indicates that the students did not
EP—— 5 1o S!—H‘éllufﬂith&ut ‘hintg)-1in- thsiﬂd 1vidualéacger;m2ﬁt”s:ﬁs An-the™"—

group experiments. For aiampie t;ha au:;ess rate for females on o
Problem S was épercent (E;:perimemg 1) .and 63-, pe:eent (Experiment II)
wversts.24 pef;ant (E:;perimenz III) and ﬁB peremt (E:Eperiment iv),

This det;raase in performance waa not dis:ugsad Was it due to the
umausneas of the students in an 'mEEfvieyz situation? Did the
students have different mathematics Esekgfcuﬁds‘? Did the fact that

" hints were available mean that the students put less effort iﬂta Erying
to solve the problems? 1I1f, for example, the lower performance was due
to nervousness or lack of effort it could invalidate the conclusions.
Infﬁrmatian and suggesﬁiané as to possible. feasc’ms faf !the decline in
conclu signs . ] ,

3_ The authors used percentages of cnrreat salutinns as the basis

for discussing tfends and conclusions. In m.any cases the appliaation

cf a simple Ehi square would have added weight to or refuted some

conclusions.

S
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4;. The conclusion regarding ego involvement seem to be based
primarily on two factors. Firs;; groups such as males indicated
gvertly*hr,“assumed at the onset" they would not need hints, while
female normathemat ics majors, faf example, said or "assumed at tire
onset" :heYFygq;dfneed hints. Se¢and male and female maﬁhematias
majars seefed embarrassed when given hints on what they considered

"easy problems." Hareaver, :he more hiﬁts the male normathematics
-~ - majors needed the more flugtered- Chey‘became."””"
/No evidence was presented to explain how the :aﬁclusian thaf the

scudengs did a: did not "assume at :he onset” they needed hiﬁEE was

reacﬁed The cunclusian that students were embarrassed at fegeiving

__hinta sge be ha i : - pid
ﬁe,‘ made after the hint, Na details af what type of anecdatgl fecard .

of comments was made is included in the report, Reactions such as
these Eammenzs seem quite natural and do not jus;ify the implica:inn
» that ‘ego-factor is a confound ing factor. in perfa:mance.
: "5. The authnrs refer to ﬁuglitative findings" rega:ding pgssi—

zfz%2=x:——blelfsctafs*suth'ES*differing atEitudes “towards gegmezry, mathenatics
and the task. Details and an explanation of these findings should have
been included. : | ) : . T

Overall, the evidence preéented in thig study dges,nat{sgppef%'
the conclusions. While they may be valid, a more controlled experi-
tent 1n which ego-factors, attitudes, etc,, are operatiaﬁslly defined
is needed to’validate the conclusions, , k
o Finally, on a purely technical note, the readability of the sﬁudy

Hauld have been considerably improved if complete data concerning hiﬁts

had been included in tabular form, rather than partial int/c;:matian in
_paragraph form, ‘ : : -




Shﬂﬁan, Julia. PREDICTING MATHEMATICS PERFORMANCE IN HIGHEV,SCHDDLS
GIRLS AND BOYS. Journal of Educational Psychology 71: . 242-249;
April 1979, o o o =
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Abstract and comments prepared for IJH E. by CAROL NDVH.I.IS LARSON
The University of Afizana Tucsan.

- g .
v kS

«1l. Purpose : ) E o . %
- The purpose.of this study was to- investigate the- dagree to which
Ehree engnitive variables (including spatial visualizatinn) and eight
aEfgﬂ::Lve variables measu:ed in ninth grade ‘predicted mathaat ical

pgrfamﬂze in tenth- and elgventh-grade females and msles and

) twelfzﬂ—yesr Eenales., Also investig X _th i , _
vggi.aklas would predict mathemat ical pmblm aalving :Ln twelfth—yea:‘

females.
2. ﬁs;agimaig L

_ < Rg:eut ‘studies have shown that general iﬂtelligem:e, verbal skill,
%ﬁﬁf—f——Al’P‘tillk?ilﬂllinﬁan ~and- varim:g -af fective-variables= EﬂffElafé—Eig T

#Wantly with concurrent mathematical achievement for both high
éf}:in!_; uales and females. This study is an attempt to predict future
Q&g:i:al performance using these same variables.

The twelfth—year group consisted nnly ::f

d algebra, calculus, trigonometry, or advaﬂced m.athe!:

'Ihe pfahlmasclvir;g gfuup included Ehese 30 girls

e:_gnv the ;gsc, Mental Arithmetic Px:e;:!::lmsi Form AA




! The independent cognitive variables--(1) general intelligence and
verbal lki_l'l. (2) spatial visuslizécian, and (3) mathematics achieve-
. 'ment nt‘ﬁﬂinth—ygr" level--were measured by: (1)' the Quick Word Test, N
(2) the Spgf:e Relat ions Test of the Differential Aptitude Test, ‘and
(3) the.Test of Academic Progress, respectively. The eight'affe:tive 7
vnriahles ware measured by tha following Fennema~Shertian Mathematics R
Attitudes Scales. Confidence in Learning Mathematics; perceived
_ Biafulness of Mathematics; perceived attitudes of Mother, Father and -

4

Teacher taward ane as a learngr of mathematics; Attitude toward Success °
in Hathematita, Hgthemaci:s as a Male Domain; and Effectance Hativatinn
“1in l‘gthmti:s. ' '

) Dat; were analyzed by using a,mulziplg regression analfsi' _The « «

cntrelatigns between the dependent variables gnd ‘each of the d3pendent
vnriables are prasenteﬂ far males and females in tench and eleventh

years and fmlea only in twelfth year and in the p:ablem—salving group,

€

4, .
;dtﬁwinmw,h,”ﬂIbg;sgngralgzlsul:; of--the- correlations- 15~Ehat “mathematies Tmm———

- achievement showed significant correlat ions with dependent variables
in five or six aﬁalyaeg (eleventhayeaf females not significant) while
- spatial visuali:m:ian Caﬁfidenca in Le.afniﬂg Hathemati;:s and Effec-
tance Haﬁivaﬁian in Hsﬁhemati:s shawed significance 1in fauf of six -
) analyses.” Df the six groups, more significant correlations were
{' . obtained fér females in the tenth year--10 out of 11, Males at this
level had only four significant correlations. Problem solving corre-

) lated with all three cognitive variables and fout affective variables,

A Significant multiple cérrelazinn coeffigients were reported for -
females and malés predicting gedmetry gfadés and for twelfth-year :girls '
predicting mathemaﬁical problem salving. "For females, mathematics
achievement, Quit:k Word Test, spatial visuali:.azian and anfidence .
mlga, mgﬁhanagies aebiev;mem: andiUVsefulness!af-Ha;hema;ics, Heigh;ed

-negatively, predicted geometry gféde." Mat hemat ics a:hi&ment and
spatial visuali;atian vere sigﬁifiﬂanz predittcfs fnr mathematical

p:nblem sulving.' ) ] . S 7 LT




.

-tive data did successfully pfedicE la t; er mathematics perfgmanc

None of the standardized regression coefficients were significaﬁE
for males and females in the eleventh year; one regression coefficient,:
Attitude toward Success - in Hgthema:ic;, was a significant negative -

- predictor of twelfth—yegf g:ade

5. Interpretations
The research@rs conclude that the ninthsgrade zagni;ive and affEﬁa

[ T —

Cognitive variables were generally m effective pfediatars of per-

iermnnee Ehan affec:ive varisblgsi uith mathematics achievement being _—
the st:angest predictor, Spatial visualization predicted geamecfy

performance and _mat hemat ig

significantly better prediéiz} of geometry grade for girls than for
boys. It was almost as good a predictor of geametry gfade for girls
as was'verbal skill (regfessian eneffieien; +21 va. .25). Also, verbal-\

+ akill did not gignificanﬁly predict girls ms;hema;ieal prablem snlving

in the tirelff;ﬁiar.

tion and female develapment "

Abstractor’s Comments
, This_is annthe: impartant study in the area of understgmding ;hg o
:glatiﬁnahip nf cngnitive and affective variables to both girls’ and |
boys’ perfarmance -in thearetical mathematics classes. Even though
the study was genarally well-designed and the report clear, the
Eallnuing questions and comments arise from. reading the article:

1. One aspect of the design that I found strange was the absence
of a twelfth-year male group and of a male problem-solving group. Both
boya’ snd.girls‘ mathenatiegl perfafman:e wvere inves:igaﬁeﬂ in the
tenth and eleventh years, but only girls were studied in the twelfzh
vear and gnly girls were Eiven the mathemat ical prablem-salving ;est

Sherman does not explain in the arzizlg why senior. bays were omitted

“from the atudy. Given the nature of the-study and the questions bein ng |

==—Thase-findings-—underscore-the need-for~a-bettar understanding of —
‘the development of spatial visualization and its relatignship to educaﬁ



¥ CooE

anked knguledge of Eﬁglfch—year boys’ mathematical performance 15
h;pﬁrtan: in order to tcntfasﬁ it to the twelfthayeaf girls, péff@f!
mance, and - the same is true for problem solving, ‘?': ;; *;
2, Sherman sEaEes that the soc¢ioeconomic s;atus af “the arigiﬂal
sgmple ranged from lower class to upper middle elaas. It wﬂuld be -

vary interesting to know if thig range changed with each subgequent

year of mathematics. As the SEudEﬂtE took more theoretical mathe- -

~ matics did more lower—class students (male and/or female) dfap out?
What is the good af knowing that the original sample had a socio-
economic range, if we don't know the make-up of the later smaller
samples? ‘ -

—Overall, Sherman Is to be commended for her continuing effort,

s in eacablishing the. 1mpartance of spatial visualization and affective

variables to women' s mazhemati:al develapment
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Stamp, Peggy. GIRLS AND HAIHEiATTCSi PARENTAL VARIABLES. British
- Journal of Edg:atinnal Psychology 49: '33-50;;, February 1979.+
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Abstract and comments pfepared for I.M.E. by"J. D. GAWRONSKI, N
Departmant of Educatian San Diego Caunty, San Diego, Califarnia )

,W_,E_This_sﬁudy Hss.designed tn 1nvestigste the :elatinnship of pgfeﬁtalr;‘_ﬂ;;A
1den;ificaﬁian masculinity-feminiﬂixy, and maternal influencg on a
chaice of Hathemgtics or French at A—level for girls, L '

=
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2; Rﬂtiﬂnﬂle E : ‘ . ) ~ - . ' —
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= . It is well-dacumented that Hathematics caurséuark select fon deter-
.;jg‘_iiﬁga:ta a large exzenz the career options that afe available to
ry!;:gtédentsi “S1ince these subject chaiees are often made early in secondary
ééhnﬁl it is impa:tang to know whgt facchs influenﬁe student deaisians.
It 13 partieuldily 1mpaftanz to séhdy this for girls since histafically,
e Eeger 51;15 Ehﬂn,bﬂys have. chosen-to- study;HgEhemstiés*at ‘the- Aalevel‘“‘**ﬁgif‘%
thus limiting career options. F
! Intellectual and mathematical perfnrmance of girls pas been of
igéerest concern, and received some attention. - This p:esent investie
gation.contributes to this study by exploring the. ;elatianshiﬁ‘af
ﬁgsculiBEsfeminine dimensicn; sex-role, and parental identification to
subject selection. . 5 |
3. Researzh Design and Procedures 4
A sample of 499 girls rfaking A-level courses in 1975 and 1976 from
16 different SEhﬂQlS in Lan;ashire, Cumbria, and Manchester, England

Aweré selected for the study. Two hundred thirty-four (234) of the

girls were taking Mathematics and 265 of the girls were taking Ffench
Each girl completed Cattell's Sixteen Persanaliﬁy Factor Test (PF), -
the Fe Scale from the California Persanaii;y Inven;ary (CPI), and a

quest ionnaire abeut ‘herself and attiﬁudes. Parents were also provided

with questianﬂaifes to complete. In addiﬁien intgrvieus were held

~WitK §1if1s from the 1975 sample who were available 1n 1976. B
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4. Fim;[ ngs S ; - L ¥ ' ,
The PF test scores 1ndizated ;he gifla in Aslevel Hathematics
w!ie more reserved, mﬂEE ema:iaﬂally atable mafe Eaggh—minded more
5dgsurgeut more expgrimenting apd :adi:a; and more g:aup dePendent E tfv
: Ehgn the girls in A-level French, * - ‘ S ‘I
-+ On the Famininity Seale of the’ CPI the girls taking Hathematics
were shown as mafe mssculine_ o

;  Girls who identified wiﬁh thEiE fathers differed fram thase who
ideptified with their mothers in being mafg taughqmiﬁded and more

'masculine."’ - - c . : % e |
The igterviewg ‘héld in 1976 led to the ;Dnelusiﬂﬂ that bnfh the

v girls taking Hathematizs and the girls taking French tend to identify

: with their father fathgr than Eheir mothers. The'girls taking Mathe-

, ‘,‘w'v:msticg vere ﬁuch more likely ta mémtiaﬁ theif fathers and the: gifla
‘!;j’ ' . taking French :hei: mothers when asked whg influence them ih Lheir -
lzgu -choice of Ailavel Euhjectg._ Hawevgr the giris taking Hszhemgtigs ;J-i‘ _
' were most likely to mention’ schgﬁi as the main influence and the girls . —

takiné French: baeh parents jointly. There was a scrang :endency alsn -
. for girls to 1dentify with fathers who HEfE well—eduzateﬂ There was
'no such pattern apparent in rels;ian to mothers. . oy |
Parent questiunnaifes were fetufned by 366 mothers (186 mothers
of girls taking*?rench ‘180 mothers of girls taking Hathematics) and
343 fathers (175. fatherg of girls taking French 168 fathers af girls
taking Ha:hematies) Parencs were asked if. they were "good at" and
‘if they "liked" Hachamatics and languages. Girls appeared more likely i
to choose Mathematics if their mothers liked the subject, and if their
fathers liked it and were good at it. Girls algq appeared more lfkely =
to select French if their mothers liked ianéuages, but their fathers"'
influence %as not clear.- A high level of Mathematics ‘education on the
father's part was sigﬂifieanzly positively related to- daughter s
choice of Mathematics. : :
Hnuever attitudes of the giflg to the twﬁ subjegts, as distinct

from their gctual choice, seemed to be. under different influences

m_mzxﬁz_(:AzziEudgs_aﬁxtha.gi:la_appaaredrtaxbexinfluentedwby their;msthers“hu;. ' 73j
their choice af subjeet by fszhers fgr Haﬁhematiﬂs and mathers faf ! !
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thmh Bcsuever, the girls vere more likely to identify with a mat;het

-whs liked HSEE ematics and a father who was good at languages.

Tbg F ity Scale of the CPI indicated the girle :aking Hathe-
maties ta be more- mageuline in Eheir 1nterel£s than were the girls

" who chose French., Also, girls who chose- Mathemat ic s vere more 1ikely
_.to have definite specific careers in. mind. However, there was m:
relatienship between pa:enzal identifitatiam and career plana.r

e e
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5. Iﬁterpretatians

As. Bcamp 1ndieates "it is difficult ta interpret‘:ha finding that

all of Ehgge girls, 1in both French and Mathematics, tended to identify

hgtrrat‘hera rather than their ‘mothérs™ without dm‘.a about
paten:al identification of other girls. Interpretatiaﬂ 18’ limited tn

. noting that "father identificatian is nnt a special chgracteristie uf -

girls who choose Ha\:haatics." . )
The mgaculine dimension ig liﬂitéd to th:sg traits ‘defined by -

-7Ehe Fe Scale nﬂ the CPI. However, Ehese girls appegr to have sccePted o

’ impa:taﬂt thatgirls acq
>;bE;§use of the potential

““some aspects of . steregcypi; ‘masculine and Jfeminine sex-roles and
‘rejected ctha:s.' Thus they are baﬁh "Epughamigded“ and, inEerested in

hﬂﬁemaking. _
It appe&fs thal these girls are influenced by their EQEhEE 8 a;ti—
Eude uhezher thgy iden

{fy with them or mat. Thgs it ‘becomés even more
\ire confidence and‘ga@pgt—ence in Mathematics
effect on their own daughters. s

T

AbSEfEcEDf ) Cnmmenzs

This was an inﬁereating study that :antributes to the increasing .
liEeraEﬁre;éﬂ Uhy uamen End yaung giflsgda Df doe nct 5tudy Hathaaaticsi
1t would hévg been halpful if more detail about the sample had Been
praviﬂeﬂ- The girls were in A—level courses,. but what was the age o
range? .Also, it was ngted that the sample was chosen "to inEludE as *

- wide a- range ss passible of different kinds of schgcls and cnmmunitie* "

'Hawevar this was ‘not’ discussed. Were any diffgréﬂcgs found heﬁween Ehé

_ scﬁmls? It g@uld“begelpfulﬁgazkmw;ﬁgiﬁﬁaren;aaadidmar didxm-, -

‘g;iaﬁ bEEﬁEEﬁ‘thESE different kinds af schaols.,'g‘» e . ‘f
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LCUCATORS - AND-THE-LE/

na ;fﬂfﬁgseg ch 'in Haghm;ics Educatiurn

oo yred for TH: .zﬁ:yﬁss* C.: JANSSON,
'élgfargﬁaplgiging u’bbg Enmius, /G
from th ?Uﬂi g : 11

lbns in g iﬁveétigatnr— =

'”Egdtf%ainﬂcm:tri:

’ :abliai' “Eetter“ ﬁith respeet tn Hhatfzriterian was np; gga:ed explicitlyg

e el R iff;, e - ;ei'

2 .

_g;_;__#-nrhigmiglaﬁfigidﬁbgsiﬁlstuﬂyﬁﬁithriittlerin:!hé“ﬁay a; a theufetical
L frimmrk-,dﬂefe:emaﬂs madem:a‘a mmber aE m-t ;epnfts and a:ticles

;rq——ﬂEﬂlins—ﬂi:hyreseafcﬁwiaeds aﬁﬁ—findiﬁgsfin~fhe— ea“af’ealculataf Usage.,

f've performed sigi

» 'ﬁifitaﬁtly betéer;' In énly a very few havg they dane signifieanqu vorse.
"1t {s guggeated, by way of EefEfEﬁEe, ;hat e;periméﬂtai studies 3 with_

:pecifig abjeztivea and wich specific aaftuare ‘should be! carfied out.
Tha iﬁvastigataf auggests :hat hiS'unit "might result An better under—

m{,‘;-u..k

stinaing @fs:figangmetriﬂ ganzePts aud related- skills“ ana ‘that atpaentg
uaiﬂg eal:qiatars ﬁéﬁld do better because "they wnuld’be able En abzaiéi%f _

S

ﬂgta data more. Easily_and haue_mn:a :ime to- study patterﬂg ané“make ahgi

;arvaziaﬂs. : {" S : V;‘

: , _; - . . . . ) o .
d_jﬁ', Lo : ) . B - Lo
oW s T : . L s,

iRaiegrgh Desi’nsani Pracedure

The gapple :éﬂsiszed "6 131 1low- ta average—ability stuaents in a

: 1’&2‘9‘3ﬁd‘1§‘*‘i§*h of tne fnur tlasses caﬁtainiﬂg Eﬁesg students
vas :andamly split into calzulatar—based instrucgian (Egl) and - ngtﬁusing—
calzulg:af (NUC) groups. “Of \the 131, tuenty—fauikstudents were not. p:es- :

iri:ent fgf thg accitude test anénning;ggn_miggg;_ he f1

Y

Insttuetipn taak place during zhirteen clasa patiads over. eigh;een échaal% e i

',l.r M ] ;;gi T : . “ﬁ

. : * &
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:—"m‘iﬂ“atd‘tn Frﬁiguisjtesmhm mmﬁ g ,, i e e

“iﬁ fltiﬁ EmEEPfS- §3 m!i: cm trigmtric ratias lasted seven les- = - e
iF m iﬁ :a:h cIu; ana thg fhg._l lehievt test was giv@ on the last . = =

‘ rdg"’ gtiﬁtj‘e‘fiﬁ 5‘“}-‘ SIVV" :’:f_ ﬁnlisteipmgfgy in. msuring sﬁg’ L
of siv& zraups af,, fﬂu‘f]:!'i;ﬁglgg : » | .

nf ratiss Etcm ;rne trigngle.

Reau;:s nge paaled an:l :ecc:fded ’by eac:h e
::nﬂ—t. Thé*ftnthﬁr cﬁscusszs iagugs of m measur@:gn: .md k B :

al:ulatiaﬂ
- erTOr, buﬁ this appears to pIsy littlg rale in f:he analysis of. results.

Igblez, ﬁf rgﬁias fmf uul:iples of ten deg%ees were cansﬁrm:ted by all
%iéﬁnﬂ' _ Hy‘&theﬁﬁ?—mﬁrﬁups af fm;r iﬁ Eli), discussian of -
tyen 8 and patt_gf'ns followed.

Simple arveraging was used as a maﬁhad S —
énf“ interpnlatitm tg ;aﬂstguct vgiues fgr che wmultiples of five éegrees.
ﬁThgse abbremte:l t:ables were

mm*’fhs“ks l:"‘tm:
v

?‘ "7'

then used to solve typi::al applied prablm
:lasies In all grnups uere used fgr review g.fxd prac;ize.:

" Two- quiIZES“ﬁere%jiveni “the’ first un pfgfé’quiaite Ekills, vas IJ.EE ‘
—-—used~4im tﬁé—agaiyais.

Samples fram the se:and qui; cansissing a§ seven
s Are given im the repm‘t- The fiﬂal tgs; consisted of
mlEiple-r:haige items (samples are ﬁresen;ed), fifteen of which requiféd
" trivial or no ealgula;iumﬁmgﬂiahilﬁygf -~ 72~t8-givemfor-the tattar-
:egt. ='iffa.licjii:y is nat disgussed. Ealgulatars were not permitted on the
" quizzes. On the fingl (;est. sfudenza in both CBI and_ NUG_groups.wete -

;aﬁdﬂmly sassigned tc: ‘calculator and ﬁgncalgulatar :estiﬂg modes,

 tha quiz anal?bis, it: appears from the I:a'ble that a simple aneway ANOVA n
SR Was - used- to ‘compare-CBI-and- NUC quiz™ results. For the “final tegt iésw.:
appesrs tt a; a 2 x 2-x 2 ANOVA was gsed' teach‘i’ng mode " x tea:herg x

B - test mnde. e , )

A five-

tventy

For

kN ¥ * ) T
paint Likerz Ecale of tﬁelue items constructed by the ifwes-=

- tdgator EES used ta measure stu‘é’ent attitudesgv&rds rscias . Ihis in- R

““strument was édmiﬂisﬂtted on the next- to-last day of the: experiment.

- Hay; :eliabilil;y wag .78. F-ratias -yere calc:uls:ed for CBI and NQC' gfaups

as vell ag far the two ceaghé Validity of - the aEEitudE inst%—ngnt B
. L hdh i i —
- . .. T e s *;.13.; Q
= v w B N - 7 : ; ‘
,-z,,l' i, : '. & t ) ) ) ) . B ! ‘ . .
i ,’ _; = .s - 3 :,7. = ‘ - .i,-,,, ..... ;-. eI oo ;5? ,ﬂ . ; PP i = ) gr 4 . A;
. g




, i: ﬂi;n thg mc mbje:t;-» m thi fiua.l. ;ehievm: test thgrg wete ns
=:i,pifimtiah efis:!:;.af in:eri::im WA éﬂ;t;

8

S Ianrpreutim af thg rgsui:a mgy he affeczed ‘by gny or 1ﬁll af :hg _
fu].;mling liﬁitatim : T oo A o R
F—ﬁﬁf‘“lﬂttﬁfhl*ﬁcmm with low" mativg::[gn T
ﬁ) Ei:ture of gi';de 9 snd ‘grade 10 at:uden}:s T B
- c) hi.gh mmgee of absedteeism and drop out. e

: ~The no siguific ““g““?‘{ffg;-mg finding “on atzitudes twardé mathmtﬁ ] *
e _gmie.: vas- EﬁﬂﬁiﬂEEﬂE vith ‘Previous calculator research. In~ the present . .,

= R
=

1Eﬂﬂj——bath—tg:hetrfagﬂdieaghing with™ ;aleu;atars t;a be "much less ]

Cﬂlﬂ& Without them. "Calculators nay ailaw teachers to
_ditect Ehg:l: hnergies more ptadu:ti\rely by eliminazing the tedim of com=

putlt:im in concept 1eamiﬁLMIQﬁ lem solving. Tt mmmr
:un'ieulvm designers and t:eanhers may mve canfidently to design and. plgn )
hnm i;tivities ghal: ealcula:afs now make feasible." o e

|8

]

o
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tAh,i;: actor' 8 Cments

i

H;A;&--w'fhis pgperreparts on-a“comparisonof- twa“\reraiaﬂs of an iﬁvestiga-“w” S

Eat-canl::ueted currieulum unit on right triangle zriganma;rie ratios,
-.calculator- and noncalculator-based. Any pasitive conclyzions tha® one

* Bighz attempt Ea ‘draw mld necessarily reflect on the :ambiﬂatian of 7

ha:h&h«:urrigulum unit and the insttu«:t;ianal methada, On ‘the basis af

Ehh r;part; and the presented daﬁa (including that on absenteeism), one

--MOLLVALL0! - ?—Fmﬂr—hﬁﬂiuwshat—ihere—mighe—bﬂt; r-so :
_ dence that “would contradice this :nﬁclusian. o , e

L - ° R : .
% : — C
.




igiﬁiinﬁl ttill I vauiﬂ likg to knas hawiﬁér, hgw Ehe rels:ianship af thgsg
s EﬁﬁlthEEEﬂ v!lﬁl- ‘to. the. thgﬂtgtigal ones” of .the. ;ghlas was dgalt Hith,:Lh;?f‘W7
i:' 1‘11 . Sm more sariaus pto’blm wi:h this_iﬁvegtigazian as an ex- .. . .

, a;ﬂibaée- Let me EEQmerate a EE? af‘the :ancerng R ,' ~fi o

‘1) The goals of the :urfieulum unit are never made expiicit. ‘Better
parfar-mn:; for the EBI grnup is hypa:hésized, ‘but Bg;ter witﬁ respe:t to .

~ what? Test validity is not discusséd.’ Is ome to assume ;ha; the abje:—
- tives of the.unit are in “fact gpegifieé by the test items? Do these iteas
: ',“:'453?&&5:&13 with both- Ehéfﬂtfiganametrit—:anéEﬁts*and'telated Egiil
raf;rr:ﬂ t6 in the apening paragr;phs? The limited number of camputatianal

Y

“items in the final test msy hsve ‘been inzentianal, ‘but it again :aises
quastinﬂa abaut gﬁgla. A ' . -
E—) iirjus:ifyiﬂg the hypagheais it is suggeated thgt the CBI graup 7
- would perform better ‘because-of-the availability of more time and more T e

—“f;-ﬁzti;“_Iﬁ the descriprion— of the" iﬂstructianal phase, no indication : is

Lhé CBT group In fact had such advantages. “If Ehgy ac;uﬁ

. ally d1id have additional eime, what did they do with 1t? __ _. . _ .
3) The drop-out rate 1s a & serious_shortcoming. Out of 131 stude
24 (or 182 == T used my calculator far this) misged the atgitude test and

— 19 (15Z) missed the final achiEVi-enE test. There is no indication given

inf how d:npauut fStE and abgenteeism are dis:tibuteﬁ over the,gfaups.

\
My own questians fggarding calculator use are of a different sort
‘ee--than that - at- isaug in-the present 1§vestiga:16ni “What ‘does one hope to. T T
learh: by a study of this :ypg, unless there is some a priori suspicion -
that students might learn less in the presence of a calculator? The kind
and; amount of learning influenced by the presenge of the calculator might

be a ‘serious qnestiaﬁ at other age and ability levels but I think not

here. The ane:dﬂ:al evidence from teachers suggests that they prfEE it.

_th Hagld one nat use 1it? . S




?&( p;rpas Efi‘his gzuﬂy was tﬁ im’resﬁigaf;e the affe:t Ehat

’ dﬁfgrem; :'gpes of qugs:inns hwe on immediate fetentian of logical
syllegistic“ pﬂttgrns wvhen :he queatiuns are attg:hed to the end of

¥~;:—~§€Ii—stuﬂri§i&§;mis Iﬁtéscti}:ﬁg “betweed a a*'g'g:erﬂ“ a‘bilifﬁ
aPtitude and - questinn tfeatmmts vere alsn &plmreﬂ

B “Miich &f\fthg EE.EEEIE}! inE&eat in stud:[es gplnriﬂg the lamiﬁg 7 '
e effects “beﬂﬂtﬁﬂ b? insérl:ing queszians in’ self-study written mater-

behdviors; l;haE s, Ehﬂse behaviars that facilitate meaningfxﬁ:
- lnﬁmg. Quest ions are viewed as gffe::ting the acquisitiaﬂ processes

b? aithr_f (a) E;szlidmggguh;g::u,,,, 11t ional practice that
to gt:mgt:ha the relevant procedures. that will hter be used in the

" same manner, or (b) assistmg mbjer::s in establishing certain 1&31:151- .2
' 1;!3 letn ‘that provide ‘them wit:h an abilil;y to prm:aé the megniﬂg of

the maﬁeri%l (see Mayer’s two ﬂmde,ls of infamatinn pfacessing, 1975). A
- The -author- predit:ted that- higher-order- quést fons associated with
s?llagisti; drguments would effectively establish within subj ects a

-certain leg:ning set required to. process the meanj:ng of exercises
presented on a posttest; whereas lower-order questiﬁna while provid-
_ing sﬂ:jects with prac;ice would not effe:tively establish a 1asfning

ng and Eherefafe those subjects wculﬂ not do as well on the same test.
Qrdin.al intaractinng HiEh a get'gl ahﬂ;ity apticude vere pfaiic:ted in
dmmﬂguammhiliwbjetH%HMLﬂ—ME—
~effects for higher ability subjects., It wa s suggestéﬂ tha!; conclusive

-




nf:rilhythn 'ggctm mg vilid gf iﬁvalﬁ Ihfee syllagim Ee:e‘tused
zn illﬂstrat:g es:h pgttaﬁl. A: i:he caﬁr.luginn af the: irfittm lésaan, .
;12 nppliiﬂ (h:lghgr—ardgr) mxes:inns trera pfgsgteﬂ in ﬁ:iﬁt@ faﬁg far-’.:“v::‘
':m; treatment, ;3 verblﬂn (layeraurder) qug;tigns fallaya :hg s.me N
wri::m lg:ann for a second trgtngnt gnd no questim&s w&e iﬁserl:gd_w_m“
7 af:er t;hn lenﬂﬂ :Ear a third treatne,ﬂt

S _ E:ch ipplieﬂ quest ion ﬂnnsistad of a :m-sgntem:e vritten syua-”
R TR fgu"“j Eg @ four-step directiod addressed to the subject: (1)

idm?:ffyzkgﬂ _g, (2) ttanslate :"he ge::m:l smfém:e as Ex g, not .Er or |
‘not 5, (3) ;ﬂ‘lmtify the paEE:e:ﬂ, and (é) state the lag:h:al f;janclus:rlnn.tr H
E’ach verhatm ‘question cansisted of a single written sénténce £rom one Ll

af the syllogisms used in the prea:edigg lesson, Eallaweﬂ by a fauf—'

“the leus:m (2) ,write out the ent syllngim (3) write out :he
p;l:tm and (fs) nﬁt:e the ::mc:lusian,‘ jhg_np-mmnﬂmnmmh@«é

‘no questiaﬁa nor- any ather mazerial attached to ‘t’:he end of the lesson.

The E.lbje;:s in the ﬁg-questien Creatment were encouraged to rTeview \:he

“Teason 1f Ehey finfshed their work early. The pc:sttest was madEvup of
20. multiple—-ckﬂi;e items designed to measure campfehensian‘ Eaﬁh :L{:a,n

: - presented a syllogism (not occurring in the lésgbﬁ) :Ln two sentences
followed by four choices: the first three responses were always p-ussi—

ble conclusions, and'the faurEh fesrmnsg was always Ehe statement, "Ng
conclugion can be made.” v

- Thn sample population consisted of ;52 subi ects enrqlled 5;1 nine

zlangs of a tenth-grade algebra and geametry course, Subjécts ‘wera-




'IEB}‘ £ i&terg::inn fﬂ: the gppliaﬂ qugstions ;nd m—quzs:inns

f, ¥

action ,;L;ﬁi;&ptetgj as’ aféjgnl- thg me::act:jﬂn for ‘the vesr‘hatim
question s ;iﬂ ﬂ;qtig;tigﬂ tfeatm@n was not sigﬂ:LEi;gnE [F(l 124)

nstruct 8. .

It was ,a,lsa :e;gmgﬁded




7 # to caﬂtzal fé: :hg E&m;g vlr:{;ble, ‘*ﬂﬂle wexﬂy Eaﬁt:allmg in;if:ant
m;_m;;@a; en _the. g astic —

‘ gresmgi the lﬁgir.al tie: with'the present ltuﬂyti for gmple, we are

___ mot told nhﬁnt Mayer’s (1975) two_ 1 mgdelgL E 4 ! n_processin
E'ﬂ,; uﬂtil Ehg fiﬂnl section of thg report, and :Bam the iaﬂguage Wwas vague,
*B hntd:ring on jargani;_f What is a legrning set? (mgceur :L:_is,_ir._____
?;:if : : appears to be the bas;s,fa,?;’_ aining bow different types of question
7%:;31' prqduﬂe differggt 1garﬂing outcomes.) How does gpthkapf’s natian of
S -gthanggani: behzvinrs :elate ta other gtﬂninent legrning Eheatiats v
WOTK? ‘LEEEEE?e aﬁmething unique “about ma:hemagenin behaviors that - H-;gf

7 makes it the most applieéBIE model for ::plaining the effects of . _
nm*»uﬂmuulddungt -queations ﬂﬂulEifﬁinsg -n~~wrg—~~~r«—;;;r- i b

—— S N Do oz masmeiows

Here are seme other questions raughly grauped into three broad

Ebig g:udy or similar sEudies afa :dnducted;
. 1. The author claiﬁg ;ha; the pasztest questions, cansisting of
- uar; of the same type of syllagisms demandad the type ai comprehen-
“sion gﬁhﬁdied in a certain 12;;9133 set Eeeguse’zhg 3{§§5 rquired the
ubject o identif nst ’ 3% ny-ap ring—dugiﬂgx==m======

r(gae p. 343) Eut 1gnit it quiﬁe 1ikely the subjecﬁ%wmay have reacted

o ‘each posttest exercise by applying the same four-step procedure o

introduced in the 12 gpplied queazians-aa very algarithmic Eype :




| egmﬂiz;tiqn and’ 1 :f n feﬂ Igs: 1t highly ptnhable that :LE highzr- L

ardgr :ngnitivz processes are tequifad by qugstiaﬂs :hgn cfijfgrz{u:es

- mng l;ighereahﬂity mbjgetg would oceur

be ; Egasuzablg" —— ; =

2! Egg ibaug ﬁlving mg of thg ﬂlbj Etﬁ tudia-i‘ecard their

:ﬁnrdings or i;lt!ﬁfiﬂ! help tg ,dg:eane mrg pre:isgy the g:mt

S, SRS S B O T

ef devalapnen: pf a 1=am!,ﬁg sgi; lnd h:v it func.tions? Why m:g gﬂe L

Egggthaf? Hauici i;hege :efleetians egtahlish a lgarning Bec measurably
diffgrent from cme gstgblished by mrking thraugh mre applié‘atians" :

" Does working more . af the sape type of prabl&s become nqnpmductive
. after some point? If sa, uﬁere? .Should a subjer;t: be asjfk to reflet:t

i only at the end of & lnzsgm:!r or ghrnughaut Ehg lesson as it seems

gppmpﬂa;g?

N In mry, I fee;l. Ehal: - 1

autemﬁgs are affected by d;lffera:t typea of quem:inns inserted in

lelfas:udy written material :[5 an’ impaftaﬁt p:ablm worthy of futther
nplata:iﬂns. -And I- hﬂpe the comments and qUéatigng T have raised =

Hj‘ll be hEleﬂl In future Sﬁuaieg, —— e
e e . R S S e
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